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FOREWORD 


Special Issue on Anorexia Nervosa 


Regina Dolan-Sewell, PhD* and Thomas R. Insel, MD 


| Sen nervosa (AN) is a debilitating mental 
illness, resulting in considerable morbidity, and 
ultimately death, for many individuals. Mortality 
is estimated to be 5% per decade.' This disorder 
typically has a devastating impact on patients and 
their families. AN is characterized by low body 
weight, intense fear of weight gain, and body 
image distortion. Although onset tends to be during 
adolescence, the disorder can begin in childhood 
or the adult years and often endures throughout 
life. The consequences and associated features of 
anorexia are wide-ranging and pernicious: growth 
inhibition in adolescents, cardiovascular complica- 
tions, osteoporosis, depression, anxiety, social iso- 
lation, and suicidal ideation are among the many 
identified complications of this devastating illness 
(for reviews, see Bulik et al.* and Katzman et al.” 
this issue). Similar to other disabling mental disor- 
ders (such as major depression and schizophrenia), 
genetic and environmental factors are presumed to 
interact to produce AN. However, a precise under- 
standing of the etiology and pathophysiology of 
AN has yet to be described and widely effective 
medical treatments yet to be discovered. 

This special issue of the International Journal 
of Eating Disorders contains original papers provid- 
ing comprehensive overviews and reflecting the 
latest research on AN. This issue will serve as an 
invaluable resource to investigators, clinicians, and 
others interested in what we know and what we 
need to know about AN. The papers are divided 
into four sections: Psychopathology, Treatment, 
Updates and New Directions in Research, and 
Fundamental Challenges to Future Progress. 
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In addition to providing a general overview of 
what is known about the nature of AN, authors of 
papers in the Psychopathology section present a 
number of fresh ideas regarding possible subtypes 
of AN, the use of animal models in eating disorders 
research, models of fear conditioning, and neuro- 
biological mechanisms that could further our 
understanding of AN. The treatment papers create 
a striking picture of what needs to be known. The 
need for evidence-based treatment is obvious and 
there is clearly a call for the development of new 
treatments. 

The Updates and New Directions in Research 
section highlights recent evidence suggesting the 
promise of specific interventions under certain con- 
ditions, and the relative roles of genetics, neuro- 
biology, and personality in AN, among other topics. 
The final section of the special issue outlines 
challenges and opportunities in treatment research, 
provides suggestions for modifications to the 
DSM-IV, calls for the training of new investigators 
in AN research and offers an advocacy perspective. 

In conclusion, the papers in this issue of the /nter- 
national Journal of Eating Disorders provide a status 
report of our information about AN. The papers 
clearly portray the gaps in our knowledge and present 
a challenge to continue our efforts to better under- 
stand AN, develop new treatments for this devastat- 
ing illness, and, ultimately, prevent its onset. The 
National Institute of Mental Health is a proud spon- 
sor of this important issue of the /nternational 
Journal of Eating Disorders and looks forward to con- 
tinued support of the research that will lead to a 
better understanding and better treatments of AN. 
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PSYCHOPATHOLOGY 


Cynthia M. Bulik, PhD'* 
Lauren Reba, BA' 
Anna-Marie Siega-Riz, PhD? 


Ted Reichborn-Kjennerud, MD® 


Anorexia Nervosa: Definition, Epidemiology, 


and Cycle of Risk 


ABSTRACT 

Anorexia nervosa is a debilitating psychia- 
tric disorder with profound biological, 
psychological, and social consequences. 
After an initial evaluation of the most 
widely used diagnostic criteria for anor- 
exia nervosa, this paper reviews genetic 


and environmental risk factors for the 
development of anorexia with special 
emphasis on gene environment interplay 
and the impact of adverse perinatal 
events. © 2005 by Wiley Periodicals, Inc. 


(int J Eat Disord 2005; 37:S2-S9) 


Clinical Characteristics 


Anorexia nervosa (AN) is a deeply perplexing illness 
that ravages both mind and body. AN is the visible 
eating disorder, universally associated with ema- 
ciation and commonly accompanied by marked 
increases in physical activity. Individuals with AN 
are unable to maintain a normal healthy body 
weight, often dropping well below 85% of their 
ideal weight. Youth who are still growing fail to 
make expected increases in weight (and often 
height). Despite increasing cachexia, individuals 
with AN continue to obsess about weight gain, 
remain dissatisfied with the perceived largeness of 
their bodies, and engage in an array of behaviors 
designed to perpetuate weight loss. An all-encom- 
passing illness, AN leads patients to place central 
importance on their shape and weight as their self- 
esteem is deeply entwined with their body-esteem. 
Although amenorrhea is a diagnostic criterion, it is 
unreliable given the frequency with which indivi- 
duals with AN are placed on birth control pills to 
regulate their menses. Moreover, there do not 
appear to be meaningful differences between indi- 
viduals with AN who do and do not menstruate.' 
The personalities of individuals with AN are com- 
monly characterized by perfectionism, obsession- 
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ality, anxiety, and often unfathomably low self- 
esteem (see Wonderlich, this volume). 


Diagnostic Criteria 


The major diagnostic schema worldwide take 
slightly divergent approaches to characterizing 
AN. Table 1 compares the diagnostic criteria 
from the Diagnostic and Statistical Manual for 
Mental Disorders—IV° and the International Clas- 
sification of Diseases—Version 10.* Both schema 
currently use a % Ideal Body Weight equivalent to 
85% of expected body weight or a failure to 
achieve expected growth during a growth period. 
The ICD provides an additional index utilizing 
Quetelet’s index of <17.5 kg/m* which is below 
the WHO and CDC definitions of underweight 
(BMI < 18.5 kg/m*). The DSM then focuses on 
the psychological symptoms of intense fear of 
gaining weight or becoming fat whereas the ICD 
focuses on the behavioral manifestation of achiev- 
ing weight loss via any number of weight loss or 
purging behaviors. DSM allows a subtype distinc- 
tion between classic restricting AN or the binging/ 
purging subtype. The behavior of binge eating is 
covered only indirectly in the diagnostic criteria 
for AN in the ICD system. The DSM further pro- 
vides three options for body perception, either 
distorted body image, undue emphasis of appear- 
ance on self-evaluation, or denial of the serious- 
ness of the illness. The ICD views body image 
distortion as an overvalued idea and requires in 
addition the self-imposition of a low weight 
threshold. In terms of hormonal function, the 
DSM requires amenorrhea of three consecutive 
missed menstrual cycles, whereas the ICD does 
not specify duration of amenorrhea, provides 
an alternative for males, and discusses other 
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TABLE 1. 


ANOREXIA NERVOSA: DEFINITION, EPIDEMIOLOGY, AND CYCLE OF RISK 


Comparison of diagnostic criteria for anorexia nervosa: DSM-IV and ICD-10 


DSM-IV 


ICD-10 


307.1 


F50.0 


—Refusal to maintain body weight at or above 
minimally normal weight for age and height 
(e.g., weight loss leading to maintenance of body 
weight < 85% of expected weight) 

OR 

—Failure to make expected weight gain during 

growth period, leading to weight < 85% of 

expected normal body weight 


—tntense fear of gaining weight or becoming fat, 
even though underweight* 
*DSM-IV behaviorally differentiates between types: 
—Restricting = not engaging in binge-eating 
or purging behavior 
—Binge-eating/purging = regularly engaging 
in binging or purging behavior 


Phobia/associated 
behaviors 


Body perception 
and shape are experienced 


—Undue influence of body weight or shape on 
self-evaluation 
OR 


—Disturbance in the way in which one’s body weight 


—Body weight is maintained at least 15% below that 
expected (either lost or never achieved) 


—Quetelet’s body-mass index is 17.5 kg/m? or less 
OR 
—Prepubertal patients may show failure to make 
the expected weight gain during the period of growth. 


—Wt loss self-induced by avoidance of “fattening foods” 

AND 

—One or more of the following: self-induced vomiting: 
self-induced purging; excessive exercise; use of appetite 
suppressants and/or diuretics 


—Body-image distortion in the form of a specific 
psychopathology whereby a dread of fatness persists as 
an intrusive, overvalued idea 

AND 

—Patient imposes a low weight threshold on himself or herself 


—Denial of the seriousness of the current low body weight 


—1n postmenarcheal females, amenorrhea, i.e., the 
absence of at least three consecutive menstrual 
cycles (amenorrhea exists if periods occur only 
via hormone induction) 


Amenorrhea/ 
hormonal 
fluctuations 


Pubertal 
development 


Not specified 


—In women, amenorrhea, and in men, loss of sexual interest 
and potency (an apparent exception is the persistence of 
vaginal bleeds in anorexic women who are receiving 
replacement hormonal therapy, most commonly taken 
as a contraceptive pill) 

—There may also be elevated levels of growth hormone, raised 
levels of cortisol, changes in the peripheral metabolism of 
the thyroid hormone, and abnormalities of insulin secretion 


—wWith prepubertal onset, the sequence of pubertal events 

is delayed or even arrested (growth ceases; in girls, the breasts 
do not develop and there is a primary amenorrhea; in boys, the 
genitals remain juvenile); with recovery, puberty is often 
completed normally, but the menarche is late 


potential hormonal abnormalities including corti- 
sol, thyroid, and insulin. ICD, but not DSM, dis- 
cusses delayed pubertal development in the 
presence of starvation. Although there are definite 
core parallels, the strict imposition of DSM versus 
ICD criteria could lead to the identification of 
slightly different patient populations. 


Epidemiology 

The average prevalence of AN has been reported 
to be 0.3%.* The prevalence of subthreshold AN, 
defined as one criterion short of threshold, is 
greater—ranging from 0.37% to 1.3%.°® Although 
awareness of the disorder has increased, the data 
on changing incidence are conflicting, with some 
studies suggesting that the incidence is increas- 
ing’'* and others reporting stable rates.'*-'® Epide- 
miological studies reveal that the peak age of onset is 
between 15 and 19 years old;'? however, there are 
anecdotal reports of increasing presentations in 
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prepubertal children,”° as well as new-onset cases 
in mid- and 


Course of Iliness 


AN has profound medical and psychological 
consequences that can persist throughout life. 
Correlates of the eating disorder, such as dep- 
ression, anxiety, social withdrawal, heightened 
self-consciousness, fatigue, and multiple medical 
complications, represent ongoing difficulties. The 
social toll of AN can be as disruptive to healthy 
psychological development as the biological toll is 
to physical development. 

Mortality from anorexia has been estimated to be 
5% per decade.** Together with substance abuse, 
eating disorders constitute the major contribution 
to excess mortality from psychiatric disorders.** 
A history of AN is also associated with greater 
problems with reproduction,”® osteoporosis,”°*’ 
continued low BMI, and major depression.** The 
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course of AN is often marked by periods of relapse, 
remission, and crossover to bulimia nervosa. 
Between 8% and 62% of individuals with an initial 
diagnosis of AN develop bulimic symptoms at 
some point during the course of their illness,”**’ 
with the majority of crossovers occurring within the 
first 5 


Understanding Risk Factors for 
Anorexia Nervosa 


AN afflicts fewer than 1% of the population. Rare 
complex traits pose a particular challenge for risk 
factor research as population-based and longitudi- 
nal investigations often identify only a small num- 
ber of cases.°*® Given the likelihood of etiological 
heterogeneity, the identification of a small number 
of cases reflecting multiple etiological factors ren- 
ders it particularly challenging to identify replic- 
able risk factors. 

The extant data on risk factors for eating dis- 
orders have recently been comprehensively 
evaluated.*’*° For AN, the results are sobering. 
First, few longitudinal studies exist in which suffi- 
cient numbers of cases have been identified to 
enable the identification of risk factors. Second, 
for AN in particular, it is difficult to differentiate 
between early symptoms of the disorder and risk 
factors (e.g., dieting and high exercise levels). 
Third, few studies exist that enable an exploration 
of specificity of risk factors across the three eating- 
disorder subtypes, with outcome variables often 
crossing both diagnostic and threshold boundaries. 

For comprehensive reviews of risk factor 
research in AN, the reader is referred else- 
where.*’*° In this paper, we focus on an emerging 
hypothetical model, which provides intriguing data 
on a potential cycle of risk for at least a subset of 
individuals with AN. 

This model focuses on adverse perinatal events 
and prematurity as risk factors for AN and encom- 
passes the potential role of passive gene—-environ- 
ment correlation in perpetuating AN risk. 


Perinatal Events and Risk for AN 


Implementing a design capable of identifying 
true prospective risk factors,*' optimized the use 
of the extensive Swedish birth registry linked with 
the Swedish psychiatric inpatient registry and 
found that premature girls, especially if small for 
gestational age (SGA), and those born with cepha- 
lohematoma were at increased risk for developing 
AN. Although the magnitude of the effect was not 


large, it was statistically significant, and the authors 
hypothesized that subtle brain damage at birth 
could result in early feeding difficulties and 
increase risk for AN. Also utilizing the Swedish 
Registry, Lindberg and colleagues** demonstrated 
that the perinatal risk factors identified by Cnattin- 
gius et al. are independent of important sociode- 
mographic confounders. This study found that 
perinatal risk factors attribute a 3.6% risk for cases 
of AN. These findings are intriguing and raise the 
additional question of what are the fetal program- 
ming factors that influence prematurity and SGA as 
well as AN later in life? 


Context for Prematurity? 


Although subtle brain damage could indeed 
lead to feeding difficulties, other mechanisms for 
this effect are also conceivable. Several bodies of 
literature converge to indicate that AN is familial,*” 
influenced by genetic factors,**“*° and that off- 
spring of women with AN are at increased risk for 
developing eating disorders themselves (see 
Mazzeo, this volume). Moreover, women with 
anorexia tend to maintain low body weights even 
after recovery’ and experience higher than 
expected rates of pregnancy complications.**~* In 
the following section, we explore how these bodies 
of literature might converge to explain a perpetuat- 
ing cycle of risk for AN. 


BMI in Women with Histories of AN 


In follow-up studies of AN, even in those who no 
longer met criteria for AN, relatively low body 
weight and cognitive features characteristic of AN 
(perfectionism and cognitive restraint) persist.~° 
These authors have hypothesized that these indi- 
cators suggest the existence of ongoing efforts 
toward food restriction and weight control and 
perhaps the existence of a “comfort zone” of body 
weight beyond which these women do not allow 
themselves to expand. If true, this would suggest 
that pregnancy, a time of natural weight expansion, 
could pose particular challenges to women with a 
history of AN. Indeed, no detailed investigations 
have been conducted exploring nutritional ade- 
quacy during pregnancy in women with AN. 


Pregnancy in Women with Eating Disorders 


Initially, it was believed that pregnancy in 
women with AN was rare due primarily to the 
endocrinologic, psychologic, and psychosocial fea- 
tures of the disorder.**°* However, some, but not 
all, outcome studies of AN suggest that fertility may 
not be compromised.**”° In a case-control study, 
there were no differences between women with a 
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history of AN and controls on rate of pregnancy, 
mean number of pregnancies per woman, or age at 
first pregnancy.” Second, the effect of AN on the 
pregnant woman and her unborn child can be 
severe and significant—especially when the AN is 
not detected or persists despite treatment. Compli- 
cations in each phase of childbearing, from con- 
ception through postpartum, that jeopardize 
maternal and fetal well being are more likely to 
occur when underlying AN is overlooked. Maternal 
complications that have been noted in women 
with AN include a higher rate of miscarriages and 
a higher likelihood of cesarean deliveries.°*”° Beha- 
viors that are characteristic of AN such as low pre- 
pregnancy weight and low weight gain during 
pregnancy are associated with low infant birth 
weight”’ and a higher incidence of congenital mal- 
formations” in the general population. Birth com- 
plications for the infants of women with AN include 
stillbirth, low birth weight infants, low Apgar scores, 
higher occurrence of breech presentation, and cleft lip 
and palate.*”°' Shoebridge and Gowers” also noted 
higher rates of perinatal or infant loss in mothers of a 
clinical sample of individuals with AN and greater 
maternal anxiety and concern during pregnancy. 
From a preventive perspective, Namir, Melman, and 
Yager™ found that, when women with AN gained ade- 
quate weight throughout their pregnancies, the com- 


plication rate did not exceed population expectations 
nor did the rate of observed birth defects. 


Emerging data in animals suggest that even mod- 
erate maternal undernutrition around the time of 
conception can result in a precocious fetal cortisol 
surge and preterm birth,°' which could be opera- 
tive in women with threshold or subthreshold AN 
symptoms around the time of conception. In the 
only human study to evaluate the relation between 
fasting and corticotrophin releasing hormone 
(CRH) concentrations, a similar effect was demon- 
strated as in the animal studies. Women with pro- 
longed periods of no food (including beverages) 
were more likely to have higher CRH concentra- 
tions levels during pregnancy and deliver at a 
shorter gestational age.®* Thus, it is possible that 
prematurity and SGA were secondary effects of 
lingering suboptimal nutrition possibly secondary 
to lingering eating disorders symptoms in the 
mothers during pregnancy. 


Maternal BMI and Nutrition 


Both maternal prepregnancy weight and mater- 
nal weight gain during pregnancy demonstrate 
strong and consistent associations with pregnancy 
outcome.** ©’ Women with low prepregnancy BMI, 
both in developing and developed countries, are 
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at risk for preterm birth and intrauterine growth 
retardation.°** In addition, women with low pre- 
pregnancy BMI appear to be more sensitive 
to additional risk factors, such as smoking and 
psychosocial risk factors®’’® and to benefit more 
from zinc supplementation during pregnancy.®” 
Neggers and Goldenberg’! have discussed the 
mechanism whereby low maternal prepregnancy 
BMI affects pregnancy outcome. Although there is 
a common assumption that the effect is due to 
protein-energy availability, the effect persists even 
when underweight women gain adequate weight 
throughout pregnancy.°’’”' Rosso et al.’*”* suggest 
that one plausible mechanism may be decreased 
plasma volume in underweight women and suggest 
that low plasma volume results in lower cardiac 
output which in turn can reduce uteroplacental 
blood flow and transfer of nutrients from mother 
to the fetus. In addition, in developed countries 
there is weak and inconsistent evidence linking 
macronutrient intake with infant size,“’“ some 
evidence exists in developing countries that micro- 
nutrient intake may influence maternal plasma 
volume and infant birth weight.“°’’ Women with 
eating disorders in developed countries pose a 
unique challenge. Although they live in a world 
where micronutrient availability is not compro- 
mised, self-imposed restrictive diets in women 
with AN lead to deficiencies in a range of micro- 
nutrients including Vitamin C, Vitamin A, and 
folate (Gendall, Joyce, Carter, & Bulik, in prepara- 
tion). Both low intakes of vitamin C and folate have 
been linked with preterm birth.“*“? Even in women 
with BN who alternate food restriction with binge- 
eating, we found that over half of the women with 
BN studied had less than two-thirds the RDA for 
calcium, iron, and zinc (when considering non- 
binge foods only), and when considering total intake 
(binge plus non-binge intake) one-fourth reported 
intake of less than two-thirds the RDA for iron and 
zinc.” 

Placing these results in context, women with AN 
tend to maintain low BMI even after recovery. 
Inadequate weight gain during pregnancy may 
contribute to their increased risk for lower birth 
weight babies and potentially increase their off- 
spring’s risk for the development of later chronic 
disease,*'* including possibly AN.*' 


Gene—Environment Correlation 


Family and twin studies have consistently demon- 
strated that EDs are strongly familial*’***’ and 
that the observed familiality is due primarily to 
genetic factors.**°*** Nonetheless, environment 
may play an important role in the expression of 
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underlying genetic predispositions. The concept of 
gene-environment correlation may be highly rele- 
vant to understanding how the cycle of risk is per- 
petuated. Passive gene-environment correlation 
refers to the principle that the parents who provide 
the offspring with their genes that may increase 
their risk of developing AN also provide of the envir- 
onment in which they are raised. A classic example 
of gene-environment correlation is Jenck’s™* “double 
advantage,” wherein parents with high IQs not only 
pass on genetic factors that code for intelligence, but 
also provide their offspring with highly enriched envir- 
onments designed to enhance intellectual develop- 
ment. In the case of AN, offspring may be exposed to a 
“double disadvantage.” Not only are they likely to 
inherit genes that influence risk for AN, but they may 
also be exposed to environments that are in part shaped 
by the parental genotype that increase the likelihood 
of expression of the underlying risk genotype (e.g., 
appearance or fitness focus, restrictive eating patterns). 
As described in detail in Mazzeo et al. (this volume) and 
Coulthard, Blissett, and Harris,’ although mothers 
with EDs are typically very concerned about their chil- 
dren’s well-being, and do not appear to harm them 
intentionally,°°*’ lingering effects of eating disorders 
can influence the creation of environments that 
increase rather than decrease the likelihood of expres- 
sion of a genetic predisposition to eating disorders in 
offspring. Such environments may include difficulties 
with maintaining breast feeding,°** tense and 
inappropriate mealtime behaviors,””'°° and appear- 
ance focus”’?'°''©* and result in childhood feeding 
problems which themselves have been implicated 
as risk factors for later eating disorders.'°*'™* 


Cycle of Risk 


Collectively, these bodies of research suggest a 
cycle of risk for the development of AN (Figures 1 
and 2). The left side of the figures represents the 
mother with AN who may have a low prepregnancy 
body weight, inadequate nutrition during pregnancy, 
and be at risk for adverse pregnancy outcomes. 
Although inadequate nutrition during pregnancy 
may be considered to be an environmental factor 
influencing risk for AN in the offspring, it is an envir- 
onmental factor that is highly influenced by maternal 
genotype. The right side of the figures represents the 
risk factors identified by the two Swedish studies 
suggesting that prematurity and being SGA influence 
risk for later AN.*'** Similarly, although on the sur- 
face, these appear to be environmental events, they, 
too, may be influenced by both maternal and off- 
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spring genotype. In addition, it is conceivable that 
the perpetuation of the cycle of risk is at least partially 
dependent on environmental factors. When back- 
ground risk is infused with partially genetically deter- 
mined risk-perpetuating environmental factors, such 
as appearance or fitness focus or tension during meal 
times, the cycle may be readily perpetuated (Figure 
1). In contrast, when buffered by risk-reducing envir- 
onmental factors such as non-body-focused self- 
esteem enhancement, a balanced approach to 
appearance, and messages of moderation, the cycle 
may be more readily interruptible (Figure 2). 


Summary and Conclusions 


Given our less than optimal ability to treat AN, 
enhanced research efforts are desperately required 
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to identify true risk and protective factors for 
the disorder. Even if risk factors or risk cycles are 
identified that account for a significant minority of 
cases, this represents progress over our current lack 
of understanding. Population-based longitudinal 
data bases do exist around the world that can 
shed light on questions of etiological relevance to 
AN. These data bases include prospective data col- 
lected on large populations that include incident 
cases. Such projects must be viewed as a priority. 
Although popular, studies of recovered individ- 
uals, while valuable, are not sufficiently definitive 
to discriminate between etiologically relevant trait 
variables and scar effects. 

In addition to identifying risk factors, the identifi- 
cation of protective factors is equally critical. As a 
cohort of women with eating disorders has entered 
and traversed childbearing age, we can expect their 
offspring to be at risk on the basis of existing family- 
study data. Longitudinal observations of offspring 
will assist with identifying factors that are associated 
with both the emergence of AN and the failure to 
express the trait. Both of these results have profound 
implications for detection and prevention. 


Finally, research attention must be appropriately 
divided amongst biological/genetic and environ- 
mental factors. Given that AN is clearly influenced 
by both biological and environmental factors, the 
comprehensive exploration of gene-environment 
interactions and gene-environment correlations 
may hold the key to unlocking the etiological mys- 
teries of this debilitating disorder. 
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ABSTRACT 

Translational research has fostered signifi- 
cant gains in neuroscience and psychiatry 
and has been identified by the NIMH as a 
“priority area’ for further funding. As applied 
to anorexia nervosa (AN), “translational 
research’ describes the application of prin- 
ciples and methodologies employed in 
related fields to advance the understanding, 
and ultimately treatment and prevention, of 
this disorder. Several promising areas of 


translational research in AN are identified. 
Such research, particularly when linked to a 
conceptual framework, offers the potential 
of lending much-needed novel insight into 
this challenging and enigmatic disorder. 
© 2005 by Wiley Periodicals, Inc. 
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A vores nervosa (AN) is a complex disorder, 
with dramatic disturbances of both physiological 
and psychological function. Abnormalities have 
been identified in multiple domains, and it has 
proven difficult to disentangle those that precede 
the onset of the disorder from those that are the 
consequences of having it. The origins of AN 
appear similarly complex: genetic and other biolo- 
gical influences, social environment, and innate 
psychological characteristics have all been impli- 
cated in conferring vulnerability to the disorder. Yet 
to what extent, and how, they might interact with 
each other and with the psychobiological process 
of starvation, remain poorly understood. 

Most broadly defined, translational research 
describes the adaptation and application of meth- 
ods and principles from one area of science to 
another. For a behavioral disorder such as AN, 
this includes the bidirectional process of testing, 
in humans, hypotheses based on animal models 
of eating disturbances, and examining, in animals, 
phenomena described in clinical disorders. Trans- 
lational research also involves the application of 
knowledge from other domains of human research 
to the study of clinical phenomena and related 
psychobiological processes. The pursuit of transla- 
tional research provides an opportunity to develop 
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novel insights and approaches to understanding, 
treating, and ultimately preventing the develop- 
ment of AN. This paper discusses recent research 
using animal models of food restriction and over- 
eating and the application of advances in the 
neurobiology of emotion and learning to better 
understanding of eating disorders. Other authors 
have described other promising translational 
approaches to AN.'® 


Animal Models of Food Restriction 
and Weight Loss 


For many disorders afflicting humans, the examina- 
tion of animal models has played a critical role in 
furthering understanding of pathological mechan- 
isms and in assisting in the development of effective 
therapies. However, the complexity of AN, and, in 
particular, the prominent disturbances of higher- 
order psychological function, raise doubts about 
the potential utility of animal models of this disor- 
der. To a significant degree, such doubts are based 
on a misunderstanding of the purpose of such ani- 
mal models. The goal of an animal-model-based 
translational approach to AN is not to produce a 
complete model of AN in a nonhuman species. 
Rather, the goal is to gain insight into important 
aspects of the human disorder by examining parallel 
phenomena in animals using methods that for a 
variety of reasons cannot be employed with 
humans. Thus, it is extremely difficult to imagine 
how overconcern with shape and weight and the 
distortion of body image might be _ explicitly 
examined in an animal model. However, it is far 
less difficult to imagine exploration of animal 
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paradigms characterized by food avoidance, weight 
loss, intermittent overeating, and excessive exercise. 
There is growing excitement about this approach in 
other areas of psychiatric research. For example, 
examination of working memory in laboratory ani- 
mals has been fruitfully applied to further under- 
standing of schizophrenia.* 

The most prominent and striking behavioral fea- 
ture of AN is that of self-starvation, and, in efforts 
to understand biological, behavioral, and environ- 
mental factors influencing this process, investiga- 
tors have directed attention to other species in 
which spontaneous food restriction is observed. 
Several settings have been identified under which 
animals voluntarily reduce their food intake. 
Among these are phases of the estrous cycle, hiber- 
nation and migration, and certain stressful condi- 
tions, including reproductive stress.” 

Such naturalistic models, while difficult to repli- 
cate per se in a laboratory setting, have suggested 
certain experimental manipulations. One example 
of the utility of animal models to shed light on 
human eating phenomena is in the clarification of 
the role of reproductive hormones on eating beha- 
vior. Significant gains have been made in the under- 
standing of the effects of estradiol on food intake 
using an animal model of ovariectomized rats in 
which this hormone is cyclically reintroduced and 
meal size and body weight are measured.”* Such 
studies clearly demonstrate that a rise in estradiol 
is associated with a reduction in food intake. While 
the implications regarding the development of AN 
are not certain, it is conceivable that the influence of 
estrogen may help account for the disproportionate 
occurrence of AN among females and its typical 
onset around puberty. 

In recent years, the ability to examine biological 
factors has been greatly enhanced by the ability to 
selectively manipulate genes. For example, the exam- 
ination of animals with a single gene knock-out has 
led to studies of the impact of changes in a single 
receptor on behaviors potentially relevant to the 
development of AN.* Such models may be of substan- 
tial value as they are extended to examine the interac- 
tion between genetic and environmental influences 
on the vulnerability to the development of AN. 

A prominent behavioral aspect of AN that often 
accompanies food restriction and weight loss is 
increased physical activity. Such overactivity may 
take various forms, including exercise routines that 
take up hours per day, excessive walking, and fidget- 
ing behavior. The prevalence of such behavior is not 
certain, but appears quite high, with estimates that 
nearly 80% of patients engage in “excessive” exer- 
cise? and/or more loosely defined “hyperactivity” '° 
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at some point in the disorder. The limited data com- 
paring patients with control subjects suggest that the 
patients’ levels of activity indeed exceed those of 
controls.” These and other observations suggest 
that increased physical activity is a potentially 
important phenomenon for many patients with AN. 

One provocative and potentially relevant experi- 
mental paradigm in laboratory animals is high- 
lighted by the presence of both increased physical 
activity and life-threatening weight loss. Variously 
labeled “semi-starvation induced hyperactivity” 
(SSIH), “activity-based anorexia” (ABA), and “activ- 
ity anorexia” (AA), this model has been forwarded 
as a potential animal model of AN, and probably 
offers the greatest face validity as such. Signifi- 
cantly, at least two important aspects of anorexia 
nervosa are modeled, that of decreased food intake 
despite its availability, and that of increased physi- 
cal activity. Animals will literally run to the point of 
death from emaciation unless prevented by the 
experimenter from doing so. 

The establishment of this phenomenon in animals 
requires the concurrent introduction of two condi- 
tions: first, that access to food is limited (e.g., food 
made available only 60-90 min per day), and second, 
that there is free access to a running wheel during the 
remainder of the day. Animals whose access to food 
is similarly limited in time but that do not have 
access to a running wheel will initially lose weight 
but ultimately compensate by increasing their food 
intake during the food access period. Animals with 
continuous access to food that are given access to a 
running wheel typically do not lose significant 
amounts of weight. However, animals that gain con- 
tinuous access to an activity wheel at the same time 
that access to food is restricted eat progressively 
smaller amounts, such that, despite available food, 
life-threatening weight loss occurs. Furthermore, the 
animals’ running progressively increases as their 
weight declines; in this paradigm, a rat may run up 
to 15 kilometers per day.'' 

This paradoxical phenomenon of “activity anor- 
exia” may inform our understanding of AN in several 
ways. First, it suggests that the risk of developing AN 
may be especially heightened if vulnerable indivi- 
duals undertake strenuous physical activity in the 
setting of dietary restriction. Additionally, the model 
demonstrates that, at least in rodents, exercise has 
effects that are intrinsically reinforcing, independent 
of other environmental reinforcers and cognitive pro- 
cesses, such as concerns about weight and shape. 
Specifically, while the desire to expend calories in 
order to lose weight is frequently cited to account 
for the behavior in persons with AN, the excessive 
activity observed in the animal model develops in 
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the absence of such concerns. Finally, the amount of 
physical activity increases with weight loss in the 
animal model, echoing a phenomenon described in 
AN. Indeed, several retrospective studies suggest that 
patients’ level of physical activity steadily increased 
as weight and food intake declined.”'” 

The activity anorexia phenomenon has fostered 
the exploration of various neurotransmitter and 
neuroendocrine abnormalities, ''’'* as well as genetic 
and behavioral factors that confer apparent vulner- 
ability to the development of the cycle. While several 
intriguing findings have been reported, the experi- 
mental information regarding the behavioral and 
physiological underpinnings of the disturbance is 
limited, and a detailed understanding of the patho- 
physiological processes accounting for the phenom- 
enon is lacking. A series of pharmacological studies 
has been aimed at identifying agents that would 
prevent or impede the development of the activity 
anorexia process in rats, with the suggestion that 
these could guide development of more effective 
therapies in AN. The correspondence between 
agents found effective in protecting against the 
development of activity anorexia and those clinically 
effective in AN has not been promising, thus far. This 
may reflect the fact that, of the multiple pharmaco- 
logical agents tested in AN, none has clearly been 
demonstrated effective in the underweight state.'* 
Several agents suggested by the activity anorexia 
model have not been extensively examined in 
patients with AN, and would be challenging to 
study due to potential side effects and/or their inves- 
tigational status. However, the activity anorexia 
model continues to represent an important tool for 
further translational investigations in AN. 

Perhaps the greatest challenge facing the applica- 
tion of findings from the activity anorexia model to 
patients with AN lies in the gaps in our knowledge 
regarding the equivalent behavior in humans with 
the disorder. While excessive physical activity is con- 
sidered by some to be a hallmark sign of AN,'° sur- 
prisingly little is known about its manifestations, time 
course, and prevalence in the disorder. Various mea- 
surement techniques have been employed in 
attempts to capture “compulsive” exercise behavior, 
fidgeting, subjective restlessness, and other hyperac- 
tive phenomena,"* yet little is known about the rela- 
tionship of these measures to each other or to the 
activity anorexia phenomenon. Research to date sug- 
gests that high levels of activity are neither universally 
nor continuously present in AN,”'° indicating that 
knowledge gained from the activity anorexia para- 
digm is likely not applicable to all patients at all 
phases of the disorder. Recent investigations suggest 
that individuals with elevated activity may exhibit 
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somewhat different biological characteristics.’ Con- 
tinued efforts to examine more fully the physical 
activity of individuals with AN would appear worth- 
while, with the goal of determining to what degree its 
behavioral and biological characteristics bear some 
resemblance to those of the animal paradigm. 


Animal Models of Overeating 


A problem in developing animal models that cap- 
ture important behavioral features of AN is that the 
salient feature of AN is the avoidance of food con- 
sumption, and it is difficult to examine the absence 
of an activity. More progress has been made in 
developing animal models of overeating, which, 
while not immediately applicable to the core fea- 
ture of AN, do illustrate the promise of translational 
approaches and may shed light on the develop- 
ment of the binge eating which occurs among a 
substantial fraction of individuals with AN. 

For example, many of the recent dramatic 
advances in understanding obesity have been derived 
from animal models. Careful study of genetically 
obese mice has led to the identification of leptin, 
and to a growing understanding of the physiological 
mechanisms involved in the control of body weight.” 
While this understanding has not yet led to advances 
in treatment, much effort is currently underway to 
take therapeutic advantage of this new knowledge. 
Animal studies have also emphasized the importance 
of environment in the control of body weight. For 
example, the work of Sclafani'” impressively demon- 
strated that the availability of highly palatable food is 
sufficient to induce obesity in rats whose weights are 
normal if the available food is routine chow. 

Probably of more direct relevance to eating dis- 
orders are experimental conditions that induce epi- 
sodic overconsumption of food in otherwise normal 
animals. For example, Hagan and colleagues'® have 
described a paradigm in which the food intake of rats 
was reduced by about one-third for 5 days, resulting 
in a weight loss, relative to nonrestricted rats, of 
5-10%. Subsequently, the restricted and nonres- 
tricted rats were given access to highly palatable 
food (Oreo cookies) for 2 days, and then were pro- 
vided with only rat chow for 4 days; at this point, both 
groups of rats were of similar weight. Following these 
dietary manipulations, rats were stressed via a foot 
shock procedure. After three such cycles of food 
restriction and stress, the food-restricted rats, when 
given access to highly palatable food immediately 
after the stress, exhibited a 40% increase in food con- 
sumption compared to nonrestricted rats. Notably, 
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this overconsumption was observed only when 
highly palatable food was available; if only rat chow 
was provided, overconsumption did not occur. 
Hagan et al. have recently extended this work by 
determining that, among rats exposed to this restric- 
tion/stress paradigm, even a small taste of highly 
palatable food was sufficient to elicit substantial over- 
consumption of chow.'’ This model incorporates 
several features suggestive of the behavior of indivi- 
duals with eating disorders: a period of significant 
caloric restriction and weight loss, and the subse- 
quent overconsumption of highly palatable food 
associated with stress. 

Hoebel and colleagues have produced overcon- 
sumption of a palatable food (25% sugar water) via 
a somewhat different technique.'*'? Normal rats 
that were given access to the sugar water and to 
regular chow for only 12 hr per day gradually devel- 
oped a pattern of consuming increased amounts of 
the sugar water during the first hour they had 
access to it. After 20 days, rats fed on this schedule 
consumed twice as much sugar water in the first 
hour of access as did rats that had continuous 
access to sugar water and chow. Thus, a regimen 
of intermittent food restriction and access to a 
highly palatable food leads to the development of 
a behavior that in some ways resembles binge eat- 
ing. Using this paradigm, Hoebel and colleagues 
have found that the “binge eating” is associated 
with behavioral and neurochemical changes also 
observed with the development of dependence to 
drugs of abuse.'*'® These and other thematically 
similar studies may help elucidate the provocative 
clinical resemblance between eating disorders and 
disorders of substance abuse.”° 

Both of these models suggest that food restric- 
tion, more limited than that which characterizes 
AN, can provoke the development of abnormal 
patterns of overeating in rats. The development of 
such models may aid in the elucidation of factors 
that lead to the occurrence of binge eating among 
individuals who have histories of AN. 


Models Based on Neurobiological 
Models of Emotion and Learning 


While translational research is sometimes under- 
stood solely to refer to the application of knowl- 
edge derived from experimental animal paradigms 
to human disorders, the term can also be applied to 
studies that attempt to extend, to human disorders, 
knowledge of basic neurobiological processes, 
which, in turn, may be based on both human and 
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animal work. In recent decades, there have been 
substantial advances in our understanding of the 
neurobiology of learning, memory, and emotion. It 
is possible that research on AN based on these 
perspectives may provide useful and novel insights. 


An example of such an approach was recently 
outlined by Strober,“' who notes that anxiety and 
a phobic avoidance of weight gain are highly char- 
acteristic of AN, and that emerging knowledge of 
the development and persistence of fear and anxi- 
ety may have relevance to our understanding of 
AN. Strober raises the possibility that individuals 
with AN may be particularly prone to develop con- 
ditioned fears and particularly resistant to their 
extinction. Thus, the fear of weight gain and the 
behavioral accompaniments may be manifesta- 
tions of a broader vulnerability. This hypothesis 
has the advantage of being both experimentally 
testable and of potential clinical value. 


Another, possibly related, hypothesis is that 
individuals with AN have difficulty with the acqui- 
sition and extinction of habits. Regardless of how 
the behavior developed, the remarkable persis- 
tence of food avoidance despite enormous nega- 
tive psychological and physical consequences is 
a striking characteristic of the disorder. The 
persistence of other habits is suggested by the 
well-established overlap between AN and obses- 
sive-compulsive disorder and the high frequency 
of compulsive personality traits among individuals 
with AN. It is conceivable that AN is characterized 
by an underlying diathesis which makes it difficult 
for individuals with the disorder to acquire new 
habits and/or to “unlearn” old habits. It is now 
established that the brain circuits responsible for 
habit learning involve the basal ganglia and differ 
from those responsible for declarative learning, 
such as that involved in the recall of conscious 
facts.°° Studies of habit learning and related 
basal ganglia function in AN may be of interest. 


Summary 


The multidimensional model of AN proposed 
nearly a quarter century ago~* has been very useful 
in highlighting the interaction between biological, 
psychological, and environmental factors which 
contribute to AN. Research in recent years has 
contributed valuable information on the nature of 
these factors, but the fundamental mechanisms 
which underlie the development and persistence 
of this complex disorder remain poorly under- 
stood. The imaginative use of translational models, 
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such as animal models of food restriction and 
overeating, and application of research advances 
in the neurobiology of emotion and memory may 
yield novel insights into the behavioral distur- 
bances that characterize AN and to much-needed 
innovations in the treatment of this challenging 
and enigmatic disorder. 
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Neurobiology of Anorexia Nervosa: Clinical Implications 
of Alterations of the Function of Serotonin and Other 
Neuronal Systems 


Walter H. Kaye, MD™* ABSTRACT 
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exia nervosa (AN) 


Recent evidence suggests that genetic 
and neurobiologically mediated mechan- 
isms contribute to the etiology of anor- 
Serotonin neuronal 


anxiety and obsessions, and extremes of 
impulse control, that make individuals 
susceptible to developing an eating dis- 
order, perhaps in combination § with 
environmental stressors. © 2005 by Wiley 
Periodicals, Inc. 


systems, in particular, may create vulner- 


abilities related to pathological feeding, 


(int J Eat Disord 2005; 37:515—S19) 


I, the past decade, several lines of evidence have 
raised the possibility that 5-HT neuronal pathways 
may contribute to the pathophysiology of anorexia 
nervosa (AN).'~ First, considerable physiologic and 
pharmacologic studies suggest that disturbances of 
5-HT activity occur during the ill state and persist 
after recovery. Two, 5-HT neuronal systems contri- 
bute to the modulation of appetite, motor activity, 
mood and obsessional behaviors, impulse control, 
and reward. Third, drugs that act on the 5-HT sys- 
tem have some efficacy in the treatment of AN. It is 
important to emphasize that brain neurotransmitter 
pathways do not work in isolation. Neurotransmitter 
systems have complex interactions, and so it is likely 
that multiple systems are involved. We have perhaps 
more tools for investigating 5-HT activity and more 
understanding of its function than of other neuro- 
transmitter systems. For that reason, and because 
of limited space, 5-HT will be the focus of this 
paper, although it is likely that other systems play 
a role. 


Methodological Considerations 


The cell bodies of 5-HT neurons are located in the 
raphe nuclei of the midline brainstem and project to 
cortex, striatal, and limbic regions.° There are 14 or 
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more 5-HT receptors, grouped on the basis of shared 
genetic sequences and second messengers. New 
tools, such as brain imaging and genetics, have the 
promise of being able to characterize complex sys- 
tems in living humans and their relationship to beha- 
vior. In fact, these tools have rapidly advanced 
knowledge to the point where we can begin to make 
educated guesses about the pathophysiology of AN 
and start to model a simplified pathway that may be 
used to test hypotheses. 

When acutely ill, individuals with AN commonly 
have neuroendocrine, autonomic, and metabolic dis- 
turbances as well as comorbid psychiatric symptoms, 
such as depression, anxiety, and obsessionality. Mal- 
nutrition exaggerates these symptoms, as there is a 
reduction, but persistence, of symptoms after nutri- 
tional restoration. Determining whether such symp- 
toms are a consequence or a potential cause of 
pathological feeding behavior or malnutrition is a 
major methodological issue in the field. It is difficult 
to study AN prospectively due to the young age of 
onset and difficulty in premorbid identification of 
people who will develop AN. An alternative strategy 
is to identify behavioral phenotypes that are indepen- 
dent of the confounding effects of malnutrition by 
studying women who have recovered from AN. In 
fact, considerable studies’ have found recovered AN 
women have perfectionism, inflexible thinking, 
restraint in emotional expression, social introversion, 
body image disturbances, and obsessions related to 
symmetry, exactness, and order. Moreover, ill and 
recovered women with AN have elevated harm- 
avoidance, a construct theorized to be related to 
increased 5-HT activity.' The persistence of these 
symptoms after recovery raises the question of 
whether a disturbance of such behaviors is a premor- 
bid trait that contributes to the pathogenesis of AN. 
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Serotonin Abnormalities in 
Individuals With AN 


In terms of serotonin function’ individuals who 
are ill with AN have a significant reduction of cere- 
brospinal fluid concentrations of 5-HT metabolites 
compared to control women. In comparison, after 
recovery, AN participants have higher than normal 
concentrations of these 5-HT metabolites, which are 
also about 50% greater than concentrations found in 
the ill AN state. Acutely ill AN patients have abnor- 
mal hormonal response to 5-HT specific challenges 
in most studies. After various degrees of recovery, 
hormonal responses tend to normalize in AN but 
some abnormal hormonal responses may persist. 
Studies that have used behavior response to 5-HT 
challenges have found that depletion of tryptophan, 
the precursor of 5-HT, reduces dysphoric mood in 
both ill and recovered AN participants. There is some 
evidence that people with AN may have altered fre- 
quency of gene polymorphisms for serotonin recep- 
tors.' A small literature on 5-HT specific reuptake 
inhibitors (SSRI) and atypical antipsychotic treat- 
ment of AN lends further support to the possibility 
that 5-HT disturbances occur in AN since both of 
these drugs have effects on the 5-HT system. ! 

More recently,' brain imaging has been used 
to characterize 5-HT,, and 5-HT2, receptors in 
ill and recovered AN participants, compared to 
age-matched control women. Our studies’* have 
investigated pure restrictor-type AN (RAN) and 
bulimic-type AN (BAN). In general, these AN sub- 
types appear more similar than different after 
recovery. Measures of anxiety, harm avoidance, 
obsessions and compulsions, or core eating disor- 
der symptoms were more elevated in the ill state 
and, while less so after recovery, remained elevated 
in comparison to control women. In summary, 
these data are consistent with previous studies that 
suggest that while recovery occurs in terms of nutri- 
tional status, weight, and menses, many recovered 
participants remain symptomatic. We hypothesize 
that AN core symptoms, such as anxiety and obses- 
sional perfectionism, are life-long traits that occur 
premorbidly and persist after recovery, and that 
subtypes of AN share similar vulnerabilities. 

Our group’ reported that recovered RAN partici- 
pants had reduced 5-HT2, receptor activity in the 
subgenual and pregenual cingulate cortex, and 
mesial temporal and parietal cortical areas. More 
recently, our group reported® that recovered BAN 
women had reduced 5-HT»2, receptor activity rela- 
tive to controls in subgenual cingulate, mesial tem- 
poral, lateral temporal, parietal, and occipital 
cortical regions. Similarly, Audenaert et al.” found 
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that ill AN had reduced 5-HT>, activity in the left 
frontal, bilateral parietal, and occipital cortex. 

Preliminary data from our group show that recov- 
ered RAN individuals may have normal 5-HT,, 
receptor activity. However, recovered BAN indi- 
viduals had increased 5-HT,, postsynaptic activity 
in the subgenual cingulate and mesial temporal 
regions, and frontal and other cortical regions, as 
well as increased presynaptic 5-HT,, autoreceptor 
activity in the dorsal raphe nucleus. Increased 
5-HT\, postsynaptic activity has been reported in ill 
bulimia nervosa participants.'° 

In terms of 5-HT>, receptor activity, both recovered 
AN subgroups show persistent alterations in subgen- 
ual cingulate and mesial temporal regions. Other types 
of brain imaging studies' have found frontal, cingu- 
late, and temporal changes in ill and recovered AN 
participants. However, samples have been too small 
to address subtype, and the resolution of many of 
the imaging studies has not allowed regional specifi- 
city. The subcaudal cingulate regions play a role in 
emotion (“affect component”) and have extensive 
connections with the amygdala, periaqueductal grey, 
frontal lobes, ventral striatum, etc. They are involved 
in conditioned emotional learning, vocalizations asso- 
ciated with expressing internal states and assigning 
emotional valence to internal and external stimuli." 
Mesial temporal regions include the amygdala and 
related regions that play a pivotal role in anxiety and 
fear'* as well in the modulation and integration of 
cognition and mood. The amygdala may enable the 
individual to initiate adaptive behaviors to threat 
based upon the nature of the threat and prior experi- 
ence. Together these findings raise the possibility that 
mesial temporal (amygdala)-cingulate 5-HT»2, recep- 
tor alterations may be a trait shared by AN subgroups 
related to anticipatory anxiety and integration of cog- 
nition and mood. In comparison, only recovered BAN 
individuals had a significant increase of 5-HT), recep- 
tor activity in subgenual cingulate and mesial tem- 
poral regions. This finding raises the possibility that 
differences in the 5-HT,, receptor contribute to differ- 
ences between subtypes of AN participants. 


5-HT System and Core AN Symptoms 


It is possible to begin to generate hypotheses about 
how altered brain function may contribute to core 
AN symptoms. There is a good “fit” between altera- 
tions of 5-HT function and some behaviors in AN. 
However, other neuronal systems are likely to be 
involved, and should be included in hypotheses 
than can be tested by future studies. 
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Appetitive Behaviors 


People with AN have stereotypic patterns of food 
choices and altered eating behaviors. People with 
AN rarely stop eating; rather, they severely restrict 
their caloric intake. They tend to be vegetarians 
and often state that they dislike and avoid red 
meat. Moreover, individuals with AN tend to have 
monotonous choices in food intake and often have 
unusual combinations of food and flavors and 
describe ritualized eating behaviors. Despite such 
observations, relatively little is known about the 
regulation of appetite in these disorders. 

Appetite behavior is a complex system involving 
gastrointestinal function, hormonal, and peripheral 
and central nervous system pathways. In the brain, 
a cascade of monoamines and neuropeptides reg- 
ulates aspects of feeding such as macronutrient 
selection, rate of eating, satiety, etc. Stereotypic 
feeding patterns in AN may be a consequence of 
specific neurochemical alterations. For example, a 
case can be made that 5-HT overactivity may con- 
tribute to exaggerated satiety in AN. Theoretically, 
food restriction could be caused by increased intra- 
synaptic 5-HT or activation of 5-HT receptors.'” 
However, multiple 5-HT receptors influence feed- 
ing such as 5-HT,, autoreceptors or postsynaptic 
2c receptors. 


Furthermore, pathologic eating behavior could 
be related to altered modulation of food-related 
reward mechanisms. Tastes, smells, foods, and fla- 
vors all consistently activate overlapping regions of 
the orbital frontal cortex, anterior cingulate cortex, 
antermedial temporal (including amygdala), and 


insula,'*'® which are regions implicated in AN 


and BN. These brain regions may modulate the 
reward value of a sensory stimulus such as the 
taste of food. Normally, food tastes pleasant when 
one is hungry. However, after one has eaten a food 
to satiety, there is a reduction in the pleasantness 
of its taste. Thus neurons in the orbital frontal 
cortex decrease their response to a food eaten to 
satiety but remain responsive to other foods, con- 
tributing to a mechanism for sensory-specific sati- 
ety. We hypothesize that women with AN and BN 
have a disturbance of these hedonic pathways. 
That is, for AN, there is little hedonic response to 
food, or rapid development of satiety. In contrast, 
BN may have exaggerated hedonic response to 
food, or little development of satiety, so that over- 
eating follows. 


Anxiety and Obsessive Behaviors 


Recent studies have shown that most indivi- 
duals with AN exhibit childhood perfectionism, 
obsessive-compulsive personality patterns, and 
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anxiety (particularly OCD and social phobia), and 
these symptoms predate the onset of AN.'®'" It is 
well known that 5-HT neuronal pathways play a 
role in the expression of anxiety and fear, obses- 
sional behaviors, and depression.'* Experts have 
consistently postulated that increased 5-HT activity 
is inhibitory of behavior'® and may be related to 
harm avoidance (overconcern with the negative 
consequences of potentially aversive stimuli). We 
have found positive relationships between 5-HT2, 
receptor activity and harm avoidance in recovered 
BAN in subgenual and mesial temporal regions.® 
Theoretically, starvation-induced reductions of 
extracellular 5-HT would serve to reduce stimula- 
tion of the 5-HT2, receptor, and thus reduce 
anxious states. 


Body Image Distortion, Perception, and Denial 


A most puzzling symptom of AN is the severe and 
intense body image distortion in which emaciated 
individuals perceive themselves as fat. Theoreti- 
cally, body image distortion might be related to 
the syndrome of neglect’? that may be coded in 
parietal, frontal, and cingulate regions that assign 
motivational relevance to sensory events. It is well 
known that lesions in the right parietal cortex may 
not only result in denial of illness or anosognosia, 
somatoparaphrenia, the numerous misidentifica- 
tion syndromes, but may also produce experiences 
of disorientation of body parts and body image 
distortion. Bailer et al.° reported negative relation- 
ships between 5-HT>2, receptor activity and the 
Eating Disorder Inventory Drive for Thinness scale 
in the left parietal cortex and other regions. It is 
intriguing to raise the possibility that left hemi- 
sphere disturbances of this pathway may contri- 
bute to body image distortion. 


Physical Activity, Reward, and Substance Use 


Ill AN have stereotyped hyperactive motor beha- 
vior. In addition, they have anhedonic and restric- 
tive personalities, reduced novelty seeking, and a 
lower incidence of alcohol and drug use. We have 
found that only recovered restricting-type AN indi- 
viduals had a significant reduction in CSF levels of 
homovanillic acid, the major metabolite of dopa- 
mine (DA) compared to other subtypes.*’ DA neu- 
ronal function has been associated with motor 
activity, reward and novelty seeking. DA and 5-HT 
systems have intimate relationships. The opposition 
between 5-HT2, and 5-HTj, receptors modulates 
dopaminergic neurotransmission.*' DA terminals 
synapse on the dendritic spines and shafts of pyra- 
midal cells as well as on GABAergic inhibitory inter- 
neurons. Moreover, 5-HT>2, receptors are located in 
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the substantia nigra and ventral tegmentum from 
which the nigrostriatal and mesocorticolimbic DA 
neurons arise, respectively. It is possible that the 
balance between DA and 5-HT components may 
be somewhat different in recovered RAN compared 
to recovered BAN, and thus contributes to specific 
symptoms in ED subtypes. 


Age and Gender 


AN is a gender-specific disorder that typically 
begins within a narrow pubertal/adolescent age 
range. Considerable data in humans support strong 
negative relationships between age and 5-HTo2, 
receptors.** It is less clear whether there are age- 
related changes in the 5-HT,, receptor. Our studies 
have tended to find relationships between age and 
5-HT2, receptor activity in recovered AN indivi- 
duals. In addition, ovarian steroids have widespread 
effects throughout the brain on 5-HT and other 
pathways that modulate affect and cognition.” 
Interestingly, estrogens may locally regulate events 
at the sites of synaptic contact in the excitatory 
pyramidal neurons where the synapses form. We 
speculate that individuals with AN have an under- 
lying dysregulation of 5-HT functional activity that 
contributes to anxiety and obsessional symptoms in 
childhood. Changes in 5-HT function related to age 
and/or pubertal female gonadal steroids may desta- 
bilize 5-HT homeostatic function, and thus contri- 
bute to triggering the onset of an ED. 


Cognition in AN and BN 


As discussed by Tchanturia (this volume), indivi- 
duals with AN have attentional impairments and 
difficulty in executive functioning, attention, work- 
ing memory, response inhibition, and mental flex- 
ibility. AN show a rigid pattern of responding and an 
inability to change a pattern of response once a 
behavior has been initiated. These characteristic 
styles raise the question of whether there is some 
physiologic disturbance of executive brain mechan- 
isms that detect errors or that plan and verify 
actions. Perhaps a disturbance of cortical or subgen- 
ual cingulate—mesial temporal pathways results in 
an obsessive focus on certain events and excludes 
the comprehension and incorporation of other sti- 
muli. While speculative, an altered balance between 
co-localized postsynaptic 5-HT,, and 5-HT2, recep- 
tors may serve to alter the functional activity 
of cortical regions through effects on pyramidal 
neurons.** Thus, increased 5-HT,, and/or reduced 
5-HT24 receptor activity in cortical association 
regions, such as the frontal lobes, could hyperpolar- 
ize layer V pyramidal cells which, in turn, might 
produce effects on working memory, attention, 
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motivation, and concentration. This in turn might 
result in disturbances of the ability to solve complex 
problems like learning new information, planning 
ahead, activating remote memories, regulating 
actions according to the environmental stimuli, 
and shifting behavioral sets appropriately. Such 
relationships can now be tested by combining 
cognitive testing strategies with brain imaging. 


Pharmacological implications 


Selective Serotonin Re-uptake Inhibitors (SSRIs). 
If individuals with AN have a 5-HT disturbance, 
why are SSRIs ineffective in the ill state?**® It is 
possible that malnutrition-related changes in 5-HT 
neuronal function may negate the actions of SSRIs 
in ill AN individuals. One mechanism thought to 
contribute to the action of SSRIs is desensitization 
of the somatic dendritic 5-HT,, autoreceptor on 
the raphe nucleus.*’ In addition, SSRIs are thought 
to have therapeutic effects related to postsynaptic 
5-HT,, and 5-HT2, receptors. Our preliminary 
data show that many ill AN individuals have 
increased somatic dendritic and postsynaptic 
5-HT,, autoreceptor activity. In addition, the 
major metabolite of 5-HT in the brain is signifi- 
cantly reduced in ill AN individuals, suggesting 
they have reduced extracellular 5-HT which may 
be due, in part, to reduced diet-related TRP avail- 
ability. SSRIs are dependent on neuronal release of 
5-HT for their action. Therefore, a clinically mean- 
ingful response to an SSRI might not occur. Thus, 
SSRIs may fail to increase extracellular 5-HT, 
which, in turn is not able to cause a desensitiza- 
tion/down regulation of 5-HT,, autoreceptors. 


In contrast, recovered AN individuals have more 
modest alterations of 5-HT,, and 5-HT>2, activity 
compared to ill AN individuals and evidence of 
high levels of extracellular 5-HT in the brain. 
A small double-blind, placebo-controlled study pro- 
vides evidence that SSRIs may be more effective 
after weight restoration in preventing relapse and 
reducing dysphoric mood and core AN symptoms.”° 
Perhaps SSRIs work more effectively after nutritional 
restoration, because SSRIs are able to increase extra- 
cellular 5-HT, which, in turn, triggers the cascade of 
effects, such as 5-HT,, autoreceptor desensitization 
necessary to have a therapeutic response. 


Atypicals. Open trials raise the possibility that atypi- 
cal “antipsychotics” may be useful for reducing 
anxiety or increasing weight in ill AN. Atypicals are 
thought to have effects on 5-HT2, and 5-HTj, 
receptors, DA D2 receptors, as well as other systems. 
It is interesting to note that individuals with AN have 
a greater magnitude of disturbances of 5-HTj, 
and 5-HT2, receptors, as well as of CSF dopamine 
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metabolites, than is found in schizophrenia. It may 
be that disturbances of mood and cognition share 
brain pathways that modulate those functions, but 
the loci of the disturbances are very different in 
different disorders. 


Conclusions 


A better understanding of the pathophysiology of 
AN may lead to a more rational choice of medica- 
tions, new drug targets, and more specific psy- 
chotherapies. In addition, it is now possible to 
investigate the potential relationship of 5-HT func- 
tional activity and stereotypic core symptoms such 
as feeding, temperament and personality, body 
image distortion, cognition, physical exercise, as 
well as age of onset and gender. In fact, it may be 
a reasonable time to consider new research diag- 
nostic criteria for AN that take into account these 
stereotypic core symptoms. Finally, we need to ally 
with basic science colleagues who can model 5-HT 
function and these domains in animals. 


References 


1. Kaye W, Strober M, Jimerson D. The neurobiology of eating 
disorders. In: Charney DS, Nestler EJ, editors. The neuro- 
biology of mental illness. New York: Oxford Press; 2004 
p 1112. 

. Brewerton TD, Brandt HA, Lessem MD, et al. Serotonin in eating 
disorders. In: Coccaro EF, Murphy DL, editors. Serotonin in 
major psychiatric disorders. Progress in psychiatry. Washington, 
DC: American Psychiatric Press, Inc; 1990. p 155. 

Jimerson DC, Wolfe BE, Metzger ED, et al. Decreased seroto- 
nin function in bulimia nervosa. Arch Gen Psychiatry 1997; 
54:529. 

. Walsh BT, Devlin MJ. Eating disorders: progress and problems. 
Science 1998;280:1387. 

. Steiger H, Young SN, Kin NM, et al. Implications of impulsive 
and affective symptoms for serotonin function in bulimia 
nervosa. Psychol Med 2001;31:85. 

. Cooper JR, Bloom FE, Roth RH. The biochemical basis of neuro- 
pharmacology. 7th edn. New York: Oxford University Press; 1996. 

. Frank GK, Kaye WH, Meltzer CC, et al. Reduced 5-HT2A recep- 
tor binding after recovery from anorexia nervosa. Biol Psychia- 
try 2002;52:896. 

. Bailer UF, Price JC, Meltzer CC, et al. Altered 5-HT2, receptor 
binding after recovery from bulimia-type anorexia nervosa: 
relationships to harm avoidance and drive for thinness. Neu- 
ropschopharmacology 2004;29:1143. 


Int J Eat Disord 37 S15—S19 2005 


NEUROBIOLOGY OF ANOREXIA NERVOSA 


. Audenaert K, Van Laere K, Dumont F, et al. Decreased 


5-HT2a receptor binding in patients with anorexia nervosa 
} Nucl Med 2003;44:163. 


. Tithonen J, Keski-Rahkonen A, Lopponen M, et al. Brain 


serotonin 1A receptor binding in bulimia nervosa. Biol Psy- 
chiatry 2004;55:871 


. Freedman Lj, Insel TR, Smith Y. Subcortical projections of 


area 25 (subgenual cortex) of the macaque monkey. | Comp 
Neurol 2000;421:172. 


. Charney DS, Deutch A. A functional neuroanatomy of anxiety 


and fear: implications for the pathophysiology and treatment 
of anxiety disorders. Crit Rev Neurobiol 1996;10:419. 


. Leibowitz SF. The role of serotonin in eating disorders. Drugs 


1990;39[Suppl 3]:33. 


. Rolls E. The rules of formation of the olfactory representa- 


tions found in the orbitalfrontal cortex olfactory areas in 
primates. Chem Senses 2001;26:595 


. O'Doherty JP, Deichmann R, Critchley HD, et al. Neural 


responses during anticipation of a primary taste reward. 
Neuron 2002;33:815. 


. Kaye WH, Bulik CM, Thornton L, et al. Comorbidity of anxiety 


disorders with anorexia and bulimia nervosa. Am J Psychiatry 
2004; 161:2215. 


. Godart NT, Flament MF, Perdereau F, et al. Comorbidity 


between eating disorders and anxiety disorders: a review. 
Int J Eat Disord 2002;32:253. 


. Cloninger CR, Svrakic DM, Przybeck TR. A psychobiological 


model of temperament and character. Arch Gen Psychiatry 
1993;50:975 


. Mesulam MM. A cortical network for directed attention and 


unilateral neglect. Ann Neurol 1981;10:309 


. Kaye WH, Frank GK, McConaha C. Altered dopamine activity 


after recovery from restricting-type anorexia nervosa. Neu- 
ropsychopharmacology 1999;21:503. 


. Meltzer HY, Li Z, Kaneda Y, et al. Serotonin receptors: their 


key role in drugs to treat schizophrenia. Prog Neuropsycho- 
pharmacol Biol Pschiatry 2003;27:1159. 


. Adams K, Pinborg LH, Svarer C, et al. A database of ['®F]- 


altanserin binding to 5-HT», receptors in normal volunteers: 
normative data and relationship to physiological and demo- 
graphic variables. Neurolmage 2004;21:1105. 


. McEwen B. Estrogen actions throughout the brain. Recent 


Prog Horm Res 2002;57:357. 


. Martin-Ruiz R, Puig MV, Celada P, et al. Control of serotoner- 


gic function in medial prefrontal cortex by serotonin-2A 
receptors through a _ glutamate-dependent mechanism. 
J Neurosci 2001;21:9856. 


. Ferguson CP, La Via MC, Crossan PI, et al. Are serotonin 


selective reuptake inhibitors effective in underweight anor- 
exia nervosa? Int J Eat Disord 1999;25:11. 


. Attia E, Haiman C, Walsh BT, et al. Does fluoxetine augment 


the inpatient treatment of anorexia nervosa? Am J Psychiatry 
1998;155:548. 


. Blier P, de Montigny C. Possible serotonergic mechanisms 


underlying the antidepressant and anti-obsessive-compulsive 
disorder responses. Biol Psychiatry 1998;44:313. 


. Kaye WH, Nagata T, Weltzin TE, et al. Double-blind placebo- 


controlled administration of fluoxetine in restricting- and restrict- 
ing-purging-type anorexia nervosa. Biol Psychiatry 2001;49:644. 


— 
| 
| 
$19 


COMMENTARY 


Psychopathology of Anorexia Nervosa 


Katherine Halmi, MD* 


i” eating disorder, anorexia nervosa (AN), has 
retained its name throughout the 20th century and 
into the 21st century. Although few individuals with 
this disorder have lost their appetite, the term 
AN has an advantage in communication of com- 
mon usage and the immediate recognition of a 
specific disorder. Thus, the term AN is used by 
the two major diagnostic classification systems, 
DSM-IV' and ICD-10°. It should be emphasized 
the most useful classification will (a) facilitate 
meaningful communication among clinicians; (b) 
facilitate research so that investigative findings can 
be replicated; (c) elucidate the phenomena one is 
examining; and (d) assess treatment efficacy 
through use of careful classifying criteria. Thus, 
the more precise the criteria, the better for both 
researchers and clinicians. 

For research concerning the binge/purge type of 
AN, the ICD-10 presents a real problem. In this 
classification system anyone who binges and 
purges and has a dread of fatness, irrespective of 
weight, is labeled bulimia nervosa. The DSM-IV 
criterion of amenorrhea is a problem because of 
the difficulty in obtaining accurate information of 
the patient's menstrual cycles (Mitchell, this issue). 

Impulsive behaviors, including stealing, drug 
abuse, suicide attempts, self-mutilations, and 
mood lability, are more prevalent in individuals 
with AN who binge and purge (AN-BP) compared 
to those who restrict (AN-R).*” Individuals with 
AN-R also have a higher prevalence of premorbid 
obesity, familial obesity, and debilitating personal- 
ity traits.’ There are significant physiological dif- 
ferences between individuals who binge and purge 
who lose large amounts of weight and those who 
never lose weight and stay within a normal weight 
range.” Thus, subtyping AN seems justified. The 
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question remains how to classify the patients with 
AN who purge but do not binge. 

The “core” psychopathology of AN is also in need 
of a more precise definition. Individuals with AN 
have obvious expressions of obsessive concern 
with body size and shape and the feeling of being 
too fat when they are underweight. These overt 
expressions most likely represent a more complex 
disturbance that requires further study. For exam- 
ple, losing weight and dieting are skills that patients 
with AN can perform competently and from which 
they receive strong positive reinforcements. Being 
thin and dieting produces a security that compen- 
sates for vast insecurities in other areas of life, such 
as interpersonal relationships and adult role expec- 
tations. Adequately measuring and defining the 
lack of self-confidence in dealing with problems of 
everyday living is necessary to capture the true 
“core” psychopathology of an individual with AN. 

Knowledge of risk factors can be helpful in 
understanding the psychopathology of a disorder. 
Bulik et al. (this issue) discuss the limitations of risk 
factor research in AN. Suggestive risk factors 
obtained from correlational and comparative stud- 
ies are presented in Table 1. 

Bulik et al. in this issue emphasize how a gene- 
environment correlation can perpetuate a cycle of 
risk for AN. Many of the suggestive risk factors listed 
in Table 1 fit into gene-environment correlations. 
Environmental factors can be influenced by genet- 
ically determined biological factors or biological fac- 
tors unrelated to genetics. Likewise, environmental 
factors can be psychological characteristics related 
to genetic factors and stress-induced events both 
related and unrelated to genetic factors. Identifica- 
tion of true risk and protective factors for AN will 
come about with studying the interaction of these 
complex genetic and environmental factors. 

Translational research is the latest buzzword for 
bringing together basic and clinical scientists to 
exchange ideas, methodologies, and technologies 
for the purpose of developing research relevant to 
the psychobiology of human disorders. 

Over a decade ago, two superb examples of trans- 
lational research were presented at the New York 
Academy of Sciences by Booth and Blundell. 
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TABLE 1. Suggestive Risk Factors in Anorexia 
Nervosa 


A. Familial 
1. A family member or relative with anorexia nervosa, 
bulimia nervosa. 
2. A family member or relative with depression or 
alcohol/drug abuse/dependence 


Individual Biological Factors 
1. Early menarche 
2. Mildly overweight 


Individual Psychological Factors 

1. Perfectionistic—obsessional personality 

2. Sense of ineffectiveness, lack of confidence, low 
self-esteem 

3. Affective disorders (depression) 

. Individual Behaviors 

1. Dieting 

2. Involvement in activities or professions that 
emphasize weight control: gymnastics, ballet, 
wrestling, jockeys, actors, and models 


. Cultural 
1. Living in an industrialized country 
2. Emphasis on thinness as beauty 
3. General significant weight increase in the general 
population in the U.S. over the past 40 years 
. Stressful life events 


1. Death of a close relative or friend 
2. Sexual abuse 


Booth” described mood- and nutrient- conditioned 
appetites as relevant to the cultural and physiologi- 
cal basis for eating disorders, including AN. Blun- 
dell’? described studies of the satiety cascade and 


the impact of nutrition on the pharmacology of 
appetite. Both authors emphasized the powerful 
effect of conditioning on the development of fears, 
anxieties, attitudes, and behaviors concerning food 
intake. It is reassuring that this cross-fertilization of 
ideas and techniques are continuing, albeit under a 
different label (see Walsh et al., this issue). 

The key to understanding the neurobiology of AN 
is to understand the interactions and effects the 
various neuropeptides and neurotransmitters have 
on each other in this disorder. Interactional effects 
such as these are extremely difficult to study. 
Further development of brain imaging techniques 
and genetic probes as mentioned by Kaye et al. 
(this issue) should be helpful toward understanding 
these interactions. Serotonin systems have been 
studied most intensively in AN. However, serotonin 


Int J Eat Disord 37 S20—S21 2005 


PSYCHOPATHOLOGY OF ANOREXIA NERVOSA 


does not act in isolation. For example, serotonin 
interacts with leptin and melanocortins in the sup- 
pression of eating behavior.'' The most compre- 
hensive review of studies of serotonin function in 
AN by Kaye et al. (this issue) provides a catalyst for 
thinking about significant neurotransmitter and 
neuropeptide interactions. 
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TREATMENT 


ABSTRACT 


Kathleen M. Pike, PhD* 


Standardized assessment of anorexia 
nervosa (AN) is essential in research 


Assessment of Anorexia Nervosa 


measures are described briefly, and 
recommendations for advancing assess- 
ment of AN are provided. © 2005 by 
Wiley Periodicals, Inc 


and can dramatically enhance clinical 


practice as well 


conceptual and practical considerations 
pertaining to the establishment and 
administration of an assessment battery 
for AN. Commonly utilized assessment 


This article highlights 


Keywords: anorexia nervosa; assess- 
ment; interview; self-report 


(int J Eat Disord 2005; 37:522-S25) 


Assessment of Anorexia Nervosa 


This article reviews several conceptual issues related 
to assessment of anorexia nervosa (AN), provides a 
brief description of standardized assessment instru- 
ments available, and highlights challenges inherent 
to assessment of AN. This discussion is intended 
to facilitate the development of an appropriate 
assessment battery for varying purposes and provide 
direction for future research initiatives. 


Standardized Versus Nonstandardized 
Assessment 


Reliable and valid diagnostic and outcome 
assessment of anorexia nervosa (AN) is essential 
to defining the disorder and describing its course 
and outcome; it thereby impacts virtually all 
dimensions of clinical care, research, and social 
policy. For obvious reasons, standardized assess- 
ment is essential for the purpose of research. 
Although many clinicians do not use standar- 
dized instruments in general practice, there are 
multiple advantages to incorporating such inter- 
views and self-report instruments into clinical 
practice as well. Standardized assessments (i) 
provide consistent and comprehensive diagnosis; 
(ii) facilitate reliable monitoring of course and 
outcome for an individual; (iii) provide norms 
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for comparison of clinical status and severity; 
and (iv) are often a source of self-learning for 
the individual. 


Categorical Versus Continuous Data 


Assessment of anorexia nervosa is complicated by 
the fact that classification systems are categorical 
in nature whereas the symptoms that converge to 
constitute this syndrome occur on a continuum. In 
both clinical practice and research, a comprehen- 
sive assessment battery for AN should generate 
both the requisite information for categorical diag- 
nosis as well as descriptive, continuous data with 
sufficient clinical sensitivity to capture changes 
that occur along the multiple dimensions that 
comprise AN. In addition to diagnostic categories, 
categorical data is useful in capturing overall clin- 
ical status of an individual over time. The Morgan- 
Russell Criteria! provide categorical data that 
delineate “good,” “fair,” and “poor” outcomes in 
treatment. Recent AN follow-up studies and clini- 
cal trials further refine these criteria by providing 
specification of weight and attitudinal factors that 
impact clinical status.*~* 


Interview Versus Self-Report 


In psychiatric research, it is generally agreed that 
interview assessments have the potential to pro- 
vide the most accurate data; eating disorders are 
no exception. Utilization of a structured clinical 
interview facilitates assessment of complex con- 
structs (e.g., definitions of restraint and binge 
eating) and constructs for which everyday usage 
differ from diagnostic definitions (e.g., dieting, 
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body shape concern). It also provides the forum 
for application of clinical judgment of the 
accuracy and reliability of the individual's (self) 
report. Because cognitive capacity may be com- 
promised at acute stages of the disorder and 
denial is commonplace with AN, the opportunity 
to have a more personal exchange to evaluate the 
data provided is extremely useful. Similarly, it is 
important to assess weight and height directly, 
given that individuals with AN commonly are 
not accurate reporters of these statistics. 


In comparison to self-report assessment, the dis- 
advantage of interview assessment is that extensive 
time and expertise are required for the training and 
supervision of interviewers and the actual interview 
administration. Practical limitations frequently 
require that self-report measures comprise most, 
if not all, of the assessment battery in large-scale 
research studies. In clinical practice and clinical 
treatment trials, inclusion of a structured clinical 
interview is essential, and in research protocols, a 
structured interview should be utilized to the 
extent that resources allow. In large-scale studies, 
a practical solution is to conduct a two-stage 
assessment that utilizes self-report measures in 
the initial screening and interview assessment in 
the second stage. 


Standardized Interviews and 
Self-Report Measures 


Although it is beyond the scope of this chapter to 
provide a comprehensive review of the psycho- 
metric properties and applications of all the instru- 
ments in the field, Table 1 highlights the most 
commonly utilized instruments in the psychological 
and behavioral assessment of AN and provides a 
brief description of each. In terms of interview mea- 
sures, the Structured Clinical Interview for DSM IV 
(SCID)° is commonly utilized for diagnosis; how- 
ever, it does not provide continuous assessment of 
severity of eating pathology. Therefore, the SCID 
should be utilized in conjunction with an extensive 
battery of self-report instruments to achieve a more 
comprehensive assessment. A more comprehensive 
interview assessment for eating disorders is the Eat- 
ing Disorder Examination (EDE).° The EDE pro- 
vides both descriptive, continuous data of eating 
pathology and generates operationally defined 
DSM-IV eating disorder diagnoses. In addition, 
although not as widely utilized, The Interview for 
Diagnosis of Eating Disorders (IDED)* and the 
Structured Interview for Anorexic and Bulimic Dis- 
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orders (SIAB)° also provide categorical and contin- 
uous data. If one of these more comprehensive 
interviews is utilized, less self-report data will be 
required. 

The self-report measures included in Table 1 all 
report acceptable psychometric properties and 
can be utilized to complement interview-based 
assessment. The self-report instruments are parti- 
cularly useful in generating continuous data of 
eating behaviors (e.g., binge eating, purging, 
restraint) and attitudinal dimensions (e.g., body 
shape and weight concerns, drive for thinness). 
These instruments can be administered frequently 
at little cost. They are especially useful in asses- 
sing clinical status over time and capturing clini- 
cally meaningful change that may not be reflected 
by clinical diagnosis. 

For additional detail and guidance on assess- 
ment of eating disorders, the reader is referred to 
Pike, Wolk, Gluck, and Walsh'® and Anderson and 
Paulosky.'® 


Current Limitations and Future 
Directions 


Three notable deficiencies in the assessment of AN 
warrant attention. First, assessment of children and 
young adolescents is hindered by a paucity of 
developmentally sensitive standardized instru- 
ments. Although the EDE—Child Version’ and the 
Kids’ Eating Disorder Survey (KEDS)'* begin to fill 
this gap, limited data are available, and further 
research on assessment procedures to facilitate 
accurate assessment with younger individuals is 
needed. Second, standardized instruments that 
gather observational and behavioral data from 
significant others are lacking; this is particularly 
relevant for assessment of children and indivi- 
duals who may manifest low insight and high 
denial of illness. For example, self-report of eat- 
ing, height, weight, and compensatory behavior 
as well as dietary restraint can be profoundly 
distorted by individuals in acute stages of AN. 
Finally, reliability and validity of the application 
of current assessment instruments across cul- 
tures is needed. Significant assumptions regard- 
ing the expression and meaning of symptoms in 
the current inventories hinder our capacity to 
capture the cultural diversity inherent in eating 
disorders around the globe. 


PIKE 


TABLE 1. Brief Description of Commonly Used Assessment Instruments 


Standardized Interviews for Diagnosis Assessment 


Structured Clinical Interview for Categorical, diagnostic classification of all DSM disorders. 
Diagnosis (SCID)” 
Eating Disorder Examination Categorical data for diagnosis; continuous data for 4 subscales (restraint, 
(EDE)-12 & EDE-Q” eating concern, shape concern and weight concern) 2 behavioral indexes: 
Overeating & Methods of Extreme Weight Control; Overall Severity Score 
generated based on the mean of the 4 subscales; high internal consistency 
within subscales, high inter-rater reliability and discriminant validity 
EDE-Childhood Version'” This interview adapts the adult version of the EDE to provide standardized 
interview assessment for children. Good but limited psychometric data. 
Interview for Diagnosis of Eating Categorical data for diagnosis and continuous data of core eating pathology. 
Disorders (IDED)® Good but limited psychometric data 
Structured Interview for Anorexia Categorical data for diagnosis and continuous data of core eating 
and Bulimia (SIAB)” pathology; general and/or family psychopathology related to eating 
disorders. Adequate but limited psychometric data 


Self-Report Instruments for Diagnosis of General Eating Pathology 


Eating Disorder Diagnostic Scale (EDDS)''® 22 items; provides DSM eating disorder diagnoses based on self-report data. 
Limited psychometric data available; adequate test-retest reliability, especially 
for AN; good internal consistency and construct validity 

Eating Disorders Inventory-2 (EDI-2) si 91 items; 3 core eating pathology subscales—Bulimia, Body Dissatisfaction, 
Drive for Thinness; 8 subscales of disturbances associated with eating 
disorders—ineffectiveness, Interoceptive Awareness, Interpersonal Distrust, 
Maturity Fears, Perfectionism, Asceticism, Impulse Regulation, and Social 
Insecurity. The EDI-2 can be used both for screening and monitoring of eating 
disturbance but not for diagnosis. Good to excellent reliability and validity data 
for both clinical and nonclinical samples 

Kids’ Eating Disorders Survey (KEDS)''* 14 items; requires a 2nd grade reading level; 3-point scale (yes, no, 
don’t know); 8 figure drawings for assessing body shape concerns; norms 
available. Acceptable but limited psychometric data. 


Self-Report Instruments for Measuring Dietary Restraint 


Dutch Eating Behavior Questionnaire (DEBQ)'"* 33 items; generates 3 subscales: restrained eating, emotional eating, 
and external eating. The restraint scale is a good assessment of dieting 
behavior and has the best reliability and validity of the three subscales 
Three-Factor Eating Questionnaire (TFEQ-R)'"* 51 items; 3 subscales: Cognitive Restraint, Disinhibition, and Susceptibility 
to Hunger; Psychometric data is good but largely based on clinical and 
nonclinical samples of individuals with binge eating and bulimia nervosa 
(normal weight and obese) 


Self-Report Instruments for Measuring Body Dissatisfaction/Body Image Disturbance 


Body Shape Questionnaire (BSQ)''” 34 items; this instrument provides a total score based on questions assessing 
concerns about body shape, feelings of fat, and self-loathing associated due 
to body shape and weight; excellent internal consistency, construct validity. 
Good discriminant validity for eating disordered between non-eating 
disordered samples but not between AN and BN 

Body Image Avoidance Questionnaire'® 19 items; 6 point Likert Scale; assesses concerns about body shape and 
weight, particularly concerns about “feeling fat.” This instrument may 
be especially useful for developing behavioral plans to address this 
component of body image disturbance. Adequate internal consistency and 
test-retest reliability; college female norms available. 


Self-Report Instruments for Measuring Binge Eating 


The Binge Eating Scale''” 16 items assessing behavioral, affective, and attitudinal components of the 
subjective experience of binge eating. It provides a global score as a general 
measure of severity. Adequate test-retest reliability and validity but does not 
generate frequency data for binge eating and limited psychometric data for AN. 
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ABSTRACT 
This paper addresses the question ‘“/s 
evidence-based treatment of anorexia ner- 
vosa possible?” “Barely” is the conclusion 
drawn. New forms of treatment are 
needed for adults with anorexia nervosa, 


Christopher G. Fairburn, MD* 


Evidence-Based Treatment of Anorexia Nervosa 


and the true value of family-based treat- 
ment for adolescents has yet to be estab- 
lished. © 2005 by Wiley Periodicals, Inc. 


Keywords: anorexia nervosa; treat- 
ment; family therapy 


(int J Eat Disord 2005; 37:S26—S30) 


Evidence-Based Treatment of 
Anorexia Nervosa 


The task of this paper is to evaluate the evidence on 
the treatment of anorexia nervosa (AN) and address 
the question: “Is evidence-based treatment of anor- 
exia nervosa possible?” This requires identifying 
and appraising relevant research findings, the stu- 
dies of most interest being randomized controlled 
trials (RCTs) in which different interventions (or 
their absence) have been compared. As my main 
database I have used the recent systematic review 
conducted by the U.K. National Institute for Clin- 
ical Excellence.' I have not conducted a meta- 
analysis in light of the small number of studies 
available and their varied ways of representing 
treatment outcome. 


Treatment Options and Treatment 
Equivalence 


In AN there is a range of treatment options. There 
are various treatment settings, the main ones being 
outpatient, day patient (partial hospitalization), 
and inpatient treatment; and within these settings 
a variety of interventions may be provided, phar- 
macological or psychological or both. To compli- 
cate matters, patients may move from one setting 
to another, and within any one setting often more 
than one treatment is employed. 

There is limited empirical support for this 
plethora of options as there has been remarkably 
little research on the treatment of AN, and much of 


Accepted 29 December 2004 

Christopher G. Fairburn is supported by a Principal Research 
Fellowship (046386) from the Wellcome Trust 

“Correspondence to: Professor Christopher Fairburn, Oxford 
University Department of Psychiatry, Warneford Hospital, Oxford 
OX3 7)X, United Kingdom 

From the Oxford University Department of Psychiatry 

Published online in Wiley InterScience 
(www. interscience.wiley.com). DOI: 10.1002/eat.20112 

© 2005 Wiley Periodicals, Inc 


$26 


what has been done has been inconclusive. The 
reasons for the lack of research are multiple and 
have been discussed elsewhere,” a major one being 
that AN is uncommon. A consequence of this is 
that researchers often conduct treatment trials 
with inappropriately small sample sizes with the 
result that there are frequently no statistically sig- 
nificant findings. This can tempt the researcher to 
conclude that the treatments in question were 
equivalent in their clinical effects, whereas the 
fact is that the sample size was too small to estab- 
lish treatment equivalence.** 


Choice of Treatment Setting 


There is no empirical evidence to support the use 
of any one treatment setting over any other in 
terms of AN patients’ outcome. There has been 
just one attempt to randomize patients to different 
treatment settings,? and, unfortunately, the com- 
parison was compromised by the unsurprising 
finding that many patients randomized to inpatient 
treatment did not want it. 


Inpatient Treatment 


Inpatient treatment is used differently in different 
places; for example, it is common in some countries 
but unusual in others, and length of stay also varies 
markedly.® Such differences are intriguing but not 
evidence-based, as inpatient treatment has received 
scant research attention. As Vandereycken’ has 
pointed out, even the most basic questions about 
inpatient treatment have not been adequately for- 
mulated, let alone addressed. For example, not only 
are the indications for hospitalization not estab- 
lished, but the specific goals are not agreed upon 
nor is it known how best to achieve them. Also, it is 
not clear whether the indications, goals, and treat- 
ments should differ for adolescents and adults. At 
best, there is modest evidence from cohort studies 
to support a focus on eating and an emphasis on 
weight regain.” Comparisons of flexible behavioral 
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programs with more rigid ones have either yielded 
no significant differences in the rate of weight 
regain” or have favored the more flexible regime.'° 
A controlled evaluation of body warming yielded no 
significant differences.'' There is no evidence from 
RCTs that drug treatment significantly enhances 
weight regain in hospital.'* 


Day Patient Treatment 


Even less is known about day patient treatment 
than inpatient treatment.'* Again, the indications 
are not agreed upon, and the goals are not estab- 
lished. It is not clear whether day patient treatment 
is best viewed as a less expensive alternative to 
inpatient treatment, as an intensive form of out- 
patient treatment, or as a distinct modality with 
particular strengths and weaknesses. 


Outpatient Treatment 


Whatever the place of inpatient and day patient 
treatment, outpatient treatment is the mainstay of 
the treatment of AN. Outpatient treatment is the 
sole treatment for many patients, and even if 
patients receive inpatient or day patient treatment, 
it is usually preceded by and followed by outpatient 
treatment. The research on the effectiveness of out- 
patient treatment is therefore of particular import- 
ance and is the focus of the rest of this paper. 


Outpatient Treatment 


Drug Treatment 


There has been one small study of the use of 
fluoxetine following inpatient treatment.'* Its 
results suggested that outcome was improved, a 
finding that needs to be replicated. 


Psychological Treatment of Adolescents 


It is widely thought that there is good evidence 
regarding the treatment of adolescents with AN, the 
assumption being that family-based treatment 
(FBT) has a strong body of empirical support. This 
is not the case. 

There have been two comparisons of FBT with 
another form of treatment. In the first, Russell and 
colleagues compared one year of FBT with one year 
of supportive psychotherapy in 21 patients (mean 
age 16.6 years, mean duration of disorder 1.2 years) 
who had just been discharged from a specialist 
inpatient unit.'° The FBT has since come to be 
known as the “Maudsley method”.'® The results 
favored FBT; at the end of treatment, six out of 
the 10 patients who received FBT were judged to 
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have a good outcome* compared with one out of 
the 11 patients who received the comparison treat- 
ment. Five years later, although the patients in both 
conditions were found to have done well, the 
results continued to favor FBT.'® 

The second study involved a comparison of 
a treatment similar to the Maudsley method with a 
psychodynamically oriented treatment in which the 
adolescent patients were seen individually with occa- 
sional supportive sessions for their parents.'? The 
outcome of both groups of patients (N = 19 and 18, 
respectively) was positive, both at the end of treat- 
ment and one year later. There was one statistically 
significant difference between them: in terms of 
increase in body mass index (BMI), the patients in 
the FBT condition did better. It is not possible to 
attribute this finding to differences between the two 
psychotherapies, however, as many patients were 
hospitalized during their treatment, and this was 
especially common among those receiving FBT. 

In summary, only two studies have compared FBT 
with another form of treatment and the findings of 
the second are uninterpretable. Thus the case for 
favoring FBT over other forms of treatment rests on 
a study of 21 adolescent patients (just 10 of whom 
received FBT) who had recently been discharged 
from a specialist inpatient unit. This is a small body 
of data and one of questionable relevance to routine 
outpatient treatment. It is also worth noting that the 
superiority of FBT over supportive psychotherapy 
might not have been due to the involvement of the 
patient’s family since there was another important 
difference between the two treatments: FBT placed 
great emphasis on getting patients to eat well and 
maintain a healthy weight, whereas there was noth- 
ing like the same focus on eating and weight in the 
supportive psychotherapy condition. 

There have been two main comparisons of different 
forms of FBT. Their findings are also inconclusive. 
The first evaluated two ways of delivering the Mauds- 
ley method, one of which involved all the family being 
seen together whilst the other involved separate ses- 
sions for the patient and the parents.”° In contrast 
with the Russell et al.'° study, FBT was provided 
from the outset rather than after hospitalization. 
Forty patients (mean age 15.5 years, average duration 
of disorder just over one year) were randomized to the 
two approaches. Both groups of patients improved, 
with 37.5% achieving a good outcome and a further 
25% improving substantially. Extensive testing for 


* Representing outcome in anorexia nervosa is not 
straightforward. In this paper the authors’ definition of outcome 
has been accepted. in most cases, it has been derived from the 
Morgan—Russell scheme (1975). 
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differences between the treatments revealed few 
statistically significant findings. The second study 
involved a comparison of FBT with family educa- 
tion.*’ Both treatments occurred in the context of 
considerable additional input, including an initial per- 
iod of inpatient treatment and continuing medical 
and nursing contact following discharge. Not surpris- 
ingly, given the amount of additional treatment and 
the small number of patients studied (N = 25), the 
two treatment conditions did not differ significantly in 
their effects. 


Psychological Treatment of Adults 


There has been somewhat more research on the 
outpatient psychological treatment of adults with 
AN. There have been seven studies of outpatient 
treatment in the absence of prior hospitalization. 
Hall and Crisp** compared nutritional counseling 
with psychotherapy (individual and family) in 30 
outpatients comprising both adolescents and adults. 
Channon and colleagues*’ compared cognitive 
behavior therapy (CBT), behavior therapy (BT), and 
a low-contact control condition in 24 adult patients. 
Crisp and colleagues”? compared one-to-one and 
group ways of delivering the combination of indivi- 
dual and family psychotherapy, and Treasure and 
colleagues** compared cognitive analytic therapy 
(CAT) with BT in 30 adult patients. In all four studies, 
no statistically significant findings of note emerged. 
The fifth study, which was of CBT, was inconclusive 
because none of the patients in the nutritional coun- 
seling comparison condition completed treatment.”° 


The sixth study was larger than its predecessors in 
that 84 patients were studied.*° In common with 
most adult samples, the patients differed markedly 
from their adolescent counterparts; they were con- 
siderably older (mean age 26.3 years), and their dis- 
order was well established (mean duration 6.3 
years). The patients were randomized to four treat- 
ments, resulting once again in small groups being 
compared. The four treatments were focal psycho- 
analytic psychotherapy, CAT, FBT of the Maudsley 
style, and routine outpatient treatment involving 
brief sessions with a trainee psychiatrist. No statis- 
tically significant differences were found between 
the three psychotherapies, but all three were more 
effective than the routine treatment. Across the 
three psychotherapies, 13.8% of the patients 
achieved a good outcome and a further 18.5% 
improved substantially; recall that the comparable 
figures for the same group’s adolescent sample were 
37.5% and 25%, respectively. Although the authors 
attribute the difference between the psychothera- 
pies and the routine treatment to the fact that 
these were “specialized psychotherapies,” it seems 
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just as plausible that it could have been due to the 
low “dose” of the routine treatment which involved 
less than half the therapist-patient contact. In addi- 
tion, it may also have been relevant that the psy- 
chiatrists who delivered the treatment were trainees 
who changed every six months. 

The most recent study is an intriguing one. 
Thirty-three women with AN (ignoring the amenor- 
rhea criterion) plus 23 with subthreshold “AN” 
(BMI 17.5-19.0) were randomized to 20 sessions 
of CBT, interpersonal psychotherapy (IPT), or sup- 
portive clinical management.*’ At post-treatment 
the results favored the clinical management condi- 
tion over the two specific psychotherapies, although 
none of the treatments was particularly effective. 
These findings are difficult to interpret for a number 
of reasons. First, a substantial proportion of the 
sample had a higher pretreatment BMI than many 
of the patients in other trials have had after treat- 
ment. This makes their outcome difficult to evaluate. 
Second, the forms of CBT and IPT used were, per- 
haps, unusually focused and rigid, especially when 
compared with the clinical management condition. 
Third, the absence of follow-up data means that the 
results must be considered interim. This is especially 
true of those for the IPT condition, given its slow 
action in bulimia nervosa.”® 

Finally, there have been two studies of post-hospi- 
talization psychological treatment. The first was an 
arm of Russell et al.’s'° comparison of FBT with sup- 
portive psychotherapy. In addition to including ado- 
lescents, the study also included two groups of adults. 
In contrast with the adolescent findings, and hardly 
surprisingly given the small sample sizes, no statisti- 
cally significant differences emerged. In the second 
study, 33 patients were randomized to receive 12 
months of CBT or nutritional counseling.~’ Survival 
analysis showed that the patients who received CBT 
remained in treatment longer, and there was a trend 
for their relapse rate to be lower. In addition, signifi- 
cantly fewer of the CBT patients dropped out of treat- 
ment, and more met conventional criteria for a good 
outcome. Interestingly, seven of the eight CBT 
patients who had a good outcome were also receiving 
antidepressant medication compared with four of the 
10 who did not. There was no suggestion of a medica- 
tion effect within the nutritional counseling group. 
Thus the superiority of CBT over nutritional counsel- 
ing could have been due in part to a synergism 
between CBT and antidepressant medication. One 
other point is also of note. As Vitousek*’ has high- 
lighted, nutritional counseling is neither a demanding 
comparison condition nor a particularly informative 
one for psychological treatments for AN. 
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Concluding Remarks 


First, one general observation is worth making. This is 
that treatment outcome among adolescents with 
AN is generally good whereas that among adults is 
poor. This may be more an inherent property of the 
disorder in these two age groups than any reflection of 
the potency of the treatments used. The adolescents 
studied tend to have had AN for a very short time— 
often little more than a year—whereas adults with 
AN have generally had the disorder for five or more 
years and often have been recipients of prior attempts 
at treatment. It is not unlikely that the explanation for 
adolescent AN being more treatment-responsive than 
adult AN is that many of the maintaining mechanisms 
that obstruct change in more enduring cases are not 
operating in younger patients. 

Turning to research priorities, three questions seem 
particularly pressing. First, in adolescents it needs to 
be established that FBT has a specific beneficial effect 
for it is not clear that the effects of the treatment are 
due to its involvement of the family or indeed to any 
property of the treatment. The changes could simply 
reflect the good prognosis of AN in adolescence. Alter- 
native treatment approaches (which will obviously 
involve the family to some extent) need to be tested 
and their short and long-term outcome compared 
with that of FBT. Second, in adults two interesting 
findings have emerged from the post-hospitalization 
studies, one being that CBT appears to be more effec- 
tive than nutritional counseling, a difference that may 
have been due in part to a synergism between CBT and 
antidepressant medication, and the other being that 
fluoxetine may reduce the rate of relapse. Large-scale 
studies of the effects of CBT, fluoxetine, and their 
combination are needed and, indeed, are well under- 
way. Third, and perhaps most importantly, there is a 
pressing need to develop more effective treatments for 
adults with AN because their outcome is poor. It is my 
view that, until promising new treatments have been 
developed (with preliminary data to support them), it 
would be premature to embark upon further costly 
and time-consuming RCTs. 

Finally, returning to the question “Is evidence- 
based treatment of anorexia nervosa possible?”, the 
answer must be “Barely”, a disquieting conclusion 
given the seriousness of the disorder. 
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Health Services Research in Anorexia Nervosa 


Ruth H. Striegel-Moore, PhD* ABSTRACT 


The present paper reviews studies of the 
delivery of health services for individuals 
with anorexia nervosa, utilizing four inter- 
related concepts that guide much of 


major gaps in knowledge regarding health 
services utilization and costs. © 2005 by 
Wiley Periodicals, Inc. 
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services; health services cost 


health services research: equity, effective- 


ness, efficiency, and economy. It identifies 


(int J Eat Disord 2005; 37:531—S34) 


Th. present paper seeks to provide an update 
of what is known regarding the delivery of health 
services for individuals with AN and is organized 
around four interrelated concepts that guide much 
of health services research:' equity, effectiveness, 
efficiency, and economy. Meeting demand with 
equitably allocated service resources (“equity”), 
ensuring that patients receive evidence-based 
treatments that work not only in the controlled 
context of randomized clinical trials but also in 
the context of daily clinical practice (“effective- 
ness”), and providing the right mix of care within 
given resources (“efficiency”) are important public 
health goals. Economic considerations (“econ- 
omy”) play a major role in equity, effectiveness, 
and efficiency; in turn, the efficiency and type and 
quality of services and who receives them influence 
costs associated with treatment. 


Equity 


The implicit assumption underlying studies of equity 
is that the allocation of treatment should be based 
primarily on the given set of clinical symptoms 
rather than on factors unrelated to the patient's 
medical condition. From epidemiological studies, 
much is known about socioeconomic, geographic, 
and cultural factors as well as patient characteristics 
that influence equity of mental health services deliv- 
ery. For example, females are more likely than males 
to access or receive mental health treatment, rural 
populations are under-served relative to urban 
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populations, and those with more severe symptoma- 
tology or greater psychosocial impairment are more 
likely to receive more intensive treatment than those 
with relatively milder symptoms or less impairment.” 
Regrettably, these excellent studies typically do not 
report data for eating disorders (EDs), despite the 
fact that with their samples* these studies could 
have identified a substantial number of AN cases. 

Experts have noted that mental disorders often 
go untreated, are treated only long after onset, or 
are treated with inadequate intensity. In the United 
States, treatment costs or lack of insurance were 
reported as a major barrier to accessing ED treat- 
ment.* Given the typical onset of AN during 
adolescence, it is of concern that in the U.S. ado- 
lescents have the highest rates of being uninsured.° 
The few studies offering data about treatment history 
among individuals with an ED typically do not report 
information by ED diagnosis; there is some indica- 
tion that those with AN are more likely to receive care 
than those with bulimia nervosa or binge eating dis- 
order.° Likely, these high treatment rates reflect the 
clinical severity of AN and the fact that severe ema- 
ciation is easily diagnosable. Symptom severity is 
associated with increased likelihood of seeking treat- 
ment’ and of receiving more intensive treatment.® 
Experts have urged the introduction of ED screening 
as part of routine preventive care for adolescents to 
facilitate early case detection across the broadest 
possible spectrum of the population. 

Gender does not appear to predict seeking care 
or delays between AN onset and initiation of treat- 
ment. For example, Striegel-Moore and colleagues” 
found that the proportion of female-to-male 
patients (10:1) who had received treatment for AN 
was consistent with the gender ratios of female-to- 
male cases of AN identified in epidemiological stu- 
dies. Braun, Sunday, Huang, and Halmi'® found no 
gender difference in the duration of illness among 
patients at an in-patient facility EDs. These results 
need to be replicated in studies that overcome the 
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methodological limitations inherent in studying 
patient samples; they are remarkable nonetheless, 
given that, in general, men are less likely to seek or 
receive mental health treatment than women."! 
The severe impairment associated with AN may 
outweigh the gender-related differences in help 
seeking or, alternatively, perhaps the very vulner- 
ability factors that predispose a male to develop AN 
(a “female” disorder) may make him more recep- 
tive to seeking help (a “female” behavior). There is 
some evidence of gender inequity in treatment 
intensity: male patients were found to receive 
shorter inpatient (16 days) or outpatient (9 days) 
treatment than females (26 and 17 days, respec- 
tively) in a study of insurance claims data of 
4 million individuals.” 

Minority populations in the U.S. are under- 
represented in patient samples.° It appears that eth- 
nic minority populations are not less likely to seek 
treatment for an ED;'* rather, when ethnic minority 
patients seek treatment, they appear less likely than 
white patients to be diagnosed with or treated for an 
ED." It is unclear whether this inequity reflects clin- 
ician bias or differences in the clinical presentation 
of EDs in minority. 


Effectiveness 


The most pressing concern regarding health ser- 
vices research on AN is the bleak fact that there is 
no empirically validated treatment for AN (Fair- 
burn, this issue). This results in uncertainty about 
effectiveness of treatment and leaves the door open 
for denial of services based on the lack of evidence 
that a given treatment works. 

Standards of care for those with AN are based on 
clinical experience derived from experts across the 
world whose treatment approaches reflect to a con- 
siderable degree differences in resources available for 
health care rather than evidence about efficacy or 
effectiveness. No study has examined what constitu- 
tes “usual care”; such information would be helpful 
for determining the extent to which clinical care cor- 
responds to standards of care. One study examined 
the cost of AN treatment as incurred in usual care in 
the U.S.” The authors were able to analyze only treat- 
ment setting (inpatient versus outpatient) and num- 
ber of service days. Results suggested great variability 
in treatment intensity. Furthermore, only 20% of 
patients with AN received inpatient treatment, and 
the average annual cost of all treatments per patient 
was about $6,000 for females and $3,000 for males with 
AN. Using calculations based on clinically indicated 
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(rather than actually provided) services, Crow and 
Nyman" estimated that treatment costs U.S. 
$119,200 per AN patient, assuming that treatment 
would occur over the course of two years. This is well 
within the range of costs associated with other severe 
mental illness such as schizophrenia’ and, compared 
to other medical interventions, is highly cost-effec- 
tive.'* It bears repeating that these costs are based on 
assumptions regarding adequate care and not on evi- 
dence about the effectiveness of the various compo- 
nents (e.g., inpatient treatment, medication costs) 
factored into the calculations of total costs and cost 
effectiveness. 

Lock'® described how major changes in the U.S. 
health care industry away from “fee for service 
medicine” to “managed care” profoundly changed 
the treatment of AN. Costs are tightly controlled by 
restricting access to care: hospitalization rates and 
length of stay have decreased; the number of out- 
patient psychotherapy visits has decreased; use of 
medications for the treatment of mental disorders 
has increased. The practices of “carving out” men- 
tal health services, severely limiting the amounts 
permissible under insurance plans, or excluding 
mental disorders altogether have created disconti- 
nuities between medical and mental health care 
and resulted in poorly coordinated, inadequate, or 
completely lacking care. 

Martin and Leslie'® found a shift in the intensity 
and reimbursement of inpatient and outpatient 
mental health services among privately insured chil- 
dren age 17 and younger: from 1997 to 2000, inpati- 
ent psychiatric days and outpatient visits decreased 
20% and 11.3%, respectively, and, in addition, pay- 
ments per outpatient services declined 6.1%. Over 
the same period, the proportion of youth receiving 
medication increased by 4.9%. The study did not 
report data specifically for AN, and it is unclear, 
therefore, how much the patients with AN were 
affected by the cost-containment efforts that appear 
to drive these shifts in the availability of mental 
health services. The increasing emphasis on medica- 
tions in treating adolescent mental disorders poses a 
particular challenge in AN because to date no speci- 
fic drug treatment has been identified for AN.'’ 

Fox, McManus, and Reichman'® examined avail- 
able health services offered by 49 health mainte- 
nance organizations (HMO) and 49 point of service 
plans (POS) in the U.S. for a hypothetical 14-year-old 
girl with AN who presented with bradycardia, mal- 
nutrition, and comorbid depression. In principle, 
most plans would cover primary-care visits, short- 
term hospitalization for medical stabilization, and 
outpatient mental health visits. However, in practice, 
all plans would restrict services on a case-by-case 
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basis. For example, hospitalization would be covered 
in all plans if the diagnosis at admission was brady- 
cardia and severe malnutrition, but it would not be 
covered by several plans if the principal diagnosis 
was AN due to the explicit exclusion of services for 
AN. All plans would restrict the number of outpatient 
visits (typically to 20 sessions), and one in four plans 
would not pay for such visits if they involved family 
therapy. One in five plans would not pay for medica- 
tion treatment. Indeed, even though the authors 
used “best-case scenarios” for all plans (i.e., the 
most generous provision of care permissible under 
the plan), they found that only 3% of these plans 
would fully cover the treatment recommended for 
the hypothetical patient with AN. 


Efficiency 


Experts have noted that EDs tend to go untreated yet, 
paradoxically, use of health care services is elevated 
in those with an ED.'? Some of the general medical 
service use may be due to inefficiencies such as 
delays in the detection and treatment of AN; it also 
may reflect inadequate treatment to prevent costly 
secondary health problems arising from the nutri- 
tional deficits, such as amenorrhea or bone mass 
loss. The fact that ED patients do utilize medical 
services presents an opportunity for screening and 
detection in primary care that has yet to be fully 
realized. 

Sensitive and specific screening tools are needed 
for early case identification. Research is needed to 
determine how best to implement screening 
efforts.*° A study of facilitators and barriers to care 
for adolescent mental health problems reported that 
the strongest correlate of access to specialty mental 
health care was the impact of the child’s disorder on 
the family.* This study did not report on AN, but its 
findings are intriguing considering the profoundly 
disruptive effect AN can have on a family trying to 
cope with a child’s refusal to eat. Educating parents 
about the signs of AN may be a more effective way of 
identifying cases early than screening children via 
self-report. A study of pathways into mental health 
services found that schools represent the most com- 
mon point of entry for adolescents.*' Therefore, 
directing educational efforts at school personnel 
might improve the early detection of AN. Research 
exploring these various screening efforts also needs 
to assess the risk of adverse outcomes due to screen- 
ing (e.g., stigmatization). 

There are no data to guide the choice of treatment 
setting (inpatient, day hospital, outpatient). Some 
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have advocated for hospitalization as part of an effi- 
cient, cost-effective treatment program for AN. For 
example, Wiseman and colleagues** documented 
that with a sharp decrease in length of hospital stay 
for patients with AN, prompted by changes in the 
economics of health care, there was a concurrent 
dramatic increase in re-admission rates, presumably 
due to an increased rate of relapse. Shorter hospital 
stays were correlated with lower weights at discharge; 
it is unclear whether better weight outcomes always 
require hospitalization or could also be achieved in 
outpatient settings with comprehensive case manage- 
ment, as appears to be the norm in some countries. 


In conclusion, this brief review highlights major 
gaps in health services research knowledge. Rando- 
mized clinical trials urgently are needed to test 
theory based psychosocial and medical treatments 
for AN (Fairburn, this volume; Strober, this 
volume). Yet, the best efficacy studies will not 
improve the care of patients in clinical practice 
unless equity is also improved. International colla- 
borative efforts are needed to determine whether 
the more equitable and integrated delivery of ser- 
vices in countries with national health care systems 
results in better outcomes than in the U.S., where 
managed care now dominates. Moreover, studies 
need to identify strategies for reducing personal 
barriers to seeking care and improving screening 
methods. Major advocacy efforts are needed to 
ensure that AN becomes a more prominent focus 
of mental health research. 
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ABSTRACT 

The Ontario Community Outreach Program 
for Eating Disorders isa pilot training project 
within the eating disorder programs at the 
University Health Network—Toronto Gen- 
eral Hospital (TGH) and the Hospital for Sick 
Children. This system provides ongoing 
training, consultation, and research evalua- 
tion in areas ranging from prevention 
through to tertiary care, in the hopes 
of increasing the capacity of practitioners 
to respond to the healthcare pressures 
of those experiencing eating disorders. 
A total of 3,315 health care practitioners 
and educators in Ontario participated 
in community-based training workshops. 
A pre—post analysis of participants’ self- 
report evaluations was conducted using 


chi-square analyses. The findings revealed 
that there was a statistically significant 
increase in participants’ (a) knowledge of 
eating disorders and of body image issues 
and (b) level of comfort to either treat clients 
with eating disorders or teach a curriculum 
on body image. The contribution of the 
training program tothe development ofa 
provincial network of specialized eating 
disorder services, designed to promote 
the public’s access to timely and appro- 
priate care for the full spectrum of eating 
disorders, are discussed. © 2005 by Wiley 
Periodicals, Inc. 


Keywords: eating disorders; commu- 
nity-based training; outreach 


(int J Eat Disord 2005; 37:535—S40) 


Acres nervosa (AN) and bulimia nervosa (BN) 
are serious psychiatric conditions recognized by the 
DSM-IV.’ The prevalence of eating disorders in 
Ontario has been established in a large nonclinical 
community sample.** Drawing from a sample of 
8,116 individuals under the age of 65 years, the life- 
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time prevalence of BN was found to be 1.1% for 
females and 0.1% for males.* The lifetime preva- 
lence of AN was found to be 0.56% for females* 
and 0.16 for males.’ In addition to the full syndrome 
eating disorders, one in four adolescent females in 
Ontario (13-18 years) reports engaging in at least 
one symptom of an eating disorder; a significant 
amount of both male and female children, as young 
as 10-14 years, are also engaging in weight-loss 
and/or muscle-gaining behaviors, despite being 
within a healthy weight range.°® 

Eating disorders are associated with medical and 
psychiatric comorbidity” and can have a devastating 
impact on the sufferers and their families. There is 
evidence of long-term morbidity, especially in AN, in 
a sizable proportion of cases,’ and a recent review 
revealed mortality rates as high as 5-8 percent.'® 
Clients who fail to recover remain impaired in 
terms of their psychosocial and school functioning." 
Research indicates that the longer the disorder per- 
sists, the harder it is to treat, which underscores the 
need for early detection and treatment.'* Unfortu- 
nately, most primary-care physicians do not regu- 
larly screen for eating disorders’? or have the 
necessary skills to detect them. Ogg and colleagues"* 
conducted a study to see if patients with eating 
disorders consult general practitioners more fre- 
quently than controls. The eating disorder patients 
consulted more frequently than the controls, and 
they presented to the general practitioners with a 
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variety of symptoms, including psychological, gas- 
trointestinal, and gynecological complaints. Of rele- 
vance to the present study is that the symptoms were 
not recognized by the general practitioners as being 
part of an eating disorder. 

The Ontario Ministry of Health and Long-Term 
Care funded the Ontario Community Outreach 
Training Program for Eating Disorders in 1994 to 
increase involvement of the existing health care 
system in the provision of specialized services to 
people with eating disorders. The province of 
Ontario has a population of approximately 12 mil- 
lion people, covers a geographical span that is simi- 
lar to the size of Spain and France combined, and is 
part of a national publicly funded universal health 
care system. One-time funding for the Outreach 
training initiative was renewed each year over a 
10-year period, in the amount of CDN $133,000/ 
year (equivalent to US$100,000/year). The Out- 
reach Program funded this community-based 
training and consultation through a coordinated 
body including salaried staff (G.M., R.D., M.H.) 
(e.g., 1.6 FTE to carry out the community-based 
training, program evaluation, and administrative 
duties), a steering committee comprised of the 
eating disorder program directors from both the 
University Health Network-Toronto General Hospi- 
tal (TGH) (A.S.K.) and The Hospital for Sick Chil- 
dren (HSC) (D.K.K., L.P., R.G.), and a government 
representative from the Ontario Ministry of Health 
and Long-Term Care (G.F.), as well as an outreach 
office, and a 1-800 telephone number. The training 
was based on an evidence-based model of care 
carried out at both TGH and HSC. In addition, 
knowledge generated from new research projects 
was shared on an ongoing basis with workshop 
participants. This allowed information about cur- 
rent practices in the treatment and prevention of 
eating disorders to be shared in a timely fashion. 
Training occurred both centrally, where the practi- 
tioners came to the hospitals, and locally, whereby 
hospital staff traveled to the regions, including 
remote areas (e.g., Northern region, aboriginal 
communities, etc). 

The objectives of the training program were to 
increase community-based practitioners’ knowl- 
edge and level of comfort to treat clients with 
eating disorders, and to foster linkages among 
those practitioners within and across the regions 
of the province. This was done with the longer- 
term goal of promoting the public’s access to 
timely and appropriate care for the full spectrum 
of eating disorders across the lifespan. Similar 
training initiatives have been reported elsewhere 
in the areas of prevention of eating disorders,'*'® 
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and in the treatment of other psychiatric disor- 
ders.'’** This is the first paper to report on the 
establishment of a coordinated provincial network 
of specialized treatment and prevention services 
following an intense period of community-based 
outreach training. 


Method 


Participants 


Between 1995 and 2002, more than 4,000 health care 
practitioners and educators in Ontario received training 
on how to conduct a comprehensive assessment, make 
early identification, and initiate psychoeducation pro- 
grams to help clients with issues related to motivation 
and readiness to change (see Table | for a description of 
the types of professionals who attended the training work- 
shops). A subset of those health practitioners working in 
community-based hospital settings (7 = 36) received on- 
site specialized training on how to operate an intensive 
treatment program modeled after the eating disorder pro- 
grams at both TGH (adult services) and HSC (child and 
adolescent services). 


Procedure 

The provincial training program was first launched by 
hosting a conference whereby professionals from various 
hospital, community-based agencies, and public health 
and school boards from across the province traveled to 
Toronto to receive training in the assessment and treat- 
ment of eating disorders, and received a free copy of a 
newly-developed psychoeducation program (described 
in the next section). Health care practitioners were 


TABLE 1. Frequencies of participants, according to 
professional affiliation, who attended community-based 
training (n = 3315)* 


Professional affiliation Frequency (% 


Educator 
Guidance Counselor 161 
Nurse 322 
Teacher 483 
Other 607 


Health care practitioner 
Dietitian 251 
Family physician 94 
Occupational therapist 20 
Nurse 213 
Paediatrician 15 
Psychiatrist 9 
Psychologist 11 
Social worker 540 
Other (e.g., child youth worker) 370 
Not reported 119 


*This does include the subset of participants who took part in the 4-day 
training on intensive treatment carried out in the hospital setting (TGH 
and HSC) 
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4.8 
9.7 
14.6 
18.3 
7.6 
28 
0.6 
6.4 
0.5 
03 
3.3 
16.3 
11.2 
3.6 


made aware of the services offered by the provincial 
training program during this launching period as well 
as through the distribution of a brochure. The training 
was offered to health care practitioners working within 
non-fee-for-service programs, and who had existing 
professional training in counseling (e.g., social work, 
psychology, occupational therapy, psychiatry, adolescent 
medicine, general medicine). As mentioned previously, 
the topics of training were selected based on best prac- 
tices drawn from research carried out by experts in the 
field of eating disorders, including researchers from the 
two teaching hospitals in Toronto (TGH and HSC). Local 
research projects were conducted separately from the 
training program. The following section provides a 
more detailed description of the training model. In addi- 
tion, Table 2 outlines the number of participants who 
attended each of the different training topics offered by 
the Outreach Program and the number of hours spent in 
training. 


Training Model 


(A) Comprehensive assessment and introduction to 


treatment. At first point of contact, practitioners were 
offered an overview of eating disorders, including diagnos- 
tic criteria, risk factors, comprehensive assessment strate- 
gies and a description of the step-care inter-disciplinary 
treatment approach carried out at the TGH and HSC sites 
(Outpatient, Day Treatment, and Inpatient Care). Guide- 


lines were also shared.’ 

An educational video entitled Turning Points, which 
included a series of client videos, a practitioner guide, 
and client manuals, was distributed free of cost to the 
trained practitioners.** The tool was intended to assist 
practitioners with the delivery of a group-based psychoe- 
ducation program, designed to enhance client motiva- 
tion to seek treatment for their eating disorder. A 
manualized psychtoeducation program for youth and 
families, entitled Why Weight?*? was later developed 
and distributed to community-based practitioners work- 
ing within pediatric settings. Psychoeducation is the pro- 
cess of giving information about the nature of a disorder 
for the purposes of fostering attitudinal change in the 
recipient.*°*’ Group psychoeducation has been shown 
to be effective in reducing eating disorder and depressive 
symptoms in clients with eating disorders.** The work- 
shops were hosted in partnership with local community 


TABLE 2. 


COMMUNITY-BASED TRAINING FOR EATING DISORDERS 


agencies. Staff from the Outreach Program in collabora- 
tion with the host agency organized the advertising and 
setting up of the workshops. A small group of workshop 
facilitators, who were on salary with the Outreach 
Program (G.M., R.D., M.H.), traveled to each individual 
community, and met with 60-80 local health care practi- 
tioners at a time. 


(B) Enhanced Outpatient Treatment. As a follow-up to 
the training on assessment strategies and general treat- 
ment protocol, including the psychoeducation model, 
health care practitioners were offered ongoing commu- 
nity-based training and consultation on specialized 
topics including medical complications and manage- 
ment, specialized nutritional counselling, family work, 
cognitive-behavioral strategies, interpersonal therapy, 
body image, motivation and readiness to change, and 
program evaluation.**”° These training topics were 
offered by staff working within the eating disorder pro- 
grams at both TGH and HSC. Manualized programs were 
developed and distributed to members of the provincial 
network.*!** 


(CQ) Day Treatment and Inpatient Care. Training on 
intensive treatments was offered to select multidisciplin- 
ary teams of practitioners working within community- 
based hospital settings (m = 36). That training was routed 
in the day and inpatient treatment models carried out by 
the Eating Disorder Teams at TGH**** and HSC*”*’ and 
took place across a 4-day period. The goal of that training 
was to expand the availability of specialized intensive 
treatment in various regions of the province to reduce 
the travel time, work, and school disruption for those 
clients requiring tertiary-care services. The intensive 
training was carried out by staff working within the 
eating disorder programs at both the TGH and HSC, led 
by the directors of each of these programs (A.S.K., D.K.K., 
R.G., L.P.). 


(D) Prevention. Up-to-date risk and prevention research 
conducted by McVey and colleagues was translated to rele- 
vant stakeholders in education, health, and sport.°***' 
Workshops were conducted with school boards and public 
health departments across the province and served to (a) 
offer very practical strategies to educators on ways to 
promote positive body image in a classroom setting, 
using a manualized program,” (b) alert participants to 


Description of training topics, length of training and number of participants who attended each topic (mn = 3315) 


Training topic 


Length of training Frequency (%) 


Prevention (promoting positive body image) 
Assessment and introduction to treatment 
(including psychoeducation) 
Prevention and introduction to treatment 
Specialized outpatient training topic 
(e.g., specialized nutritional counseling, 
body image, family work, medical complications) 


3 hours 28.1 


3 hours 
6 hours 


3-6 hours 
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| 

| 770 23.2 

917 27.7 
697 21.0 
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the contextual factors on the development of body image 
concerns (e.g., language, curriculum, values, and beliefs 
of the adult role models working with youth, peer, and 
family influences and societal pressures, and (c) high- 
light means by which school support staff and public 
health staff could identify students “at risk” and become 
familiar with the referral process to specialized eating 
disorder services in the community. Efforts were made 
to integrate the prevention curriculum into the Ontario 
Ministry of Education's curriculum expectations to facil- 
itate its use by teachers. In response to ongoing research 
conducted by McVey and colleagues, stakeholders in 
education and public health were offered training on 
school-based peer support groups*’*' and school-wide 
strategies designed to improve the overall school climate 
(e.g., involvement of male and female students, sensitiv- 
ity training for teachers and parents, newsletters, public 
service announcements, posters) (McVey, Tweed, & 
Blackmore, manuscript in preparation). A_ national 
study is currently underway by McVey and colleagues 
to determine if a newly-developed online training and 
curriculum program (The Student Body: Promoting 
Health At Any Size) increases the uptake of best practices 
by teachers and public health professionals. 


Results 


A self-report measure was developed by the sec- 
ond author (R.D.) for the purpose of evaluating the 
effectiveness of the community-based training 
workshops. The measure asked workshop partici- 
pants’ to rate: (a) their perceived level of knowl- 
edge about eating disorders and body image 
issues, and (b) their level of comfort to treat cli- 
ents with eating disorders and to teach a curricu- 
lum on body image. Participants responded to the 
statements using a 4-point Likert scale where 1 = 
excellent, 2 = good, 3 = fair and 4 = poor. The 
measure included additional items soliciting 
information about whether or not they felt there 
were adequate linkages and treatment resources 
within their communities, using a yes or no 
response format. Chi-square analyses were per- 
formed to compare the prevalence of ratings of 
perceived knowledge about eating disorders and 
body image and skill level to conduct the psychoe- 
ducation program across two time periods (before 
and after participation in the training workshop). 
Data was available on 3,315 of the participants. 
Upon completion of the training, participants 
reported a statistically significant increase on the fol- 
lowing dimensions: perceived knowledge about eat- 
ing disorders (*(9, n = 3,155) = 1,726.2, P < .0001; 
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Time | X = 2.45, SD = 0.7; Time 2 X = 2.00, SD = 0.6, 
P = .000) and body image issues (,*(9, n = 3,098) = 
1,625.7, P < .0001; Time 1 X = 2.36, SD = 0.7; Time 2 
X = 1.97, SD = 0.6, P = .001), confidence in treating 
clients with eating disorders (,*(9, n = 2,683) = 
2,099.7, P < .0001; Time 1 X = 3.27, SD = 1.0; Time 
2 X = 2.82, SD = 1.1, P = .000), and confidence in 
teaching a curriculum on body image and self- 
esteem (,*(9, n = 2,767) = 1,882.6, P < .0001; Time 
1 X = 2.96, SD = 1.0; Time 2 X = 2.43, SD = 0.9, P= 
.000). More than half of the participants reported 
that they believed that the training workshops 
would lead to improved linkages among health care 
practitioners caring for people with eating disorders 
(65%), and that the workshops would improve or 
increase the treatment resources within their respec- 
tive communities (64%). 


Discussion 


The community-based training program was led 
by an interdisciplinary team of health care practi- 
tioners within the eating disorder programs at 
TGH and HSC. In June 2000, the Ministry of 
Health granted additional annualized funding in 
the amount of CDN $7 million to enhance existing 
specialized eating disorder treatment services, 
leading to the establishment of a provincial net- 
work of specialized eating disorder service provi- 
ders. Its creation was largely influenced by the 
collaborative efforts of professionals from various 
disciplines and levels of organization (govern- 
ment, hospitals, universities, community agen- 
cies, public health departments, school boards) 
and the identification of key stakeholders who 
demonstrated a strong commitment to the build- 
ing process. To date, training in program evalua- 
tion and the roll-out of standardized evaluation 
tools (structured clinical interview and self-report) 
have been implemented across the newly devel- 
oped eating disorder programs. A future goal of 
the Ontario Community Outreach Program is to 
compile the data from across the provincial net- 
work to determine whether or not the expansion 
of specialized eating disorder services (and better 
access to services) has helped to influence the 
health of clients with eating disorders. It is 
expected that the outcome-based data derived 
from those continued research activities will also 
help to build a case for ongoing funding and 
expansion of the specialized treatment services. 
There are limitations to this project that should be 
noted. The effectiveness of the training was assessed 
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based on the participants’ perceived level of knowl- 
edge and skills in the area of eating disorders. Future 
research should focus on whether or not the 
increased self-perceived knowledge and confidence 
in managing eating disorders lead to improvement 
in assessment and treatment skills on the part of the 
workshop participants. Moreover, treatment fidelity 
could be evaluated to ensure that the trained practi- 
tioners carried out the various assessment and treat- 
ment protocol as intended. Finally, clients receiving 
treatment for their eating disorder from newly 
trained practitioners could have been compared 
with those receiving treatment within a routine 
mental health care setting where specialized train- 
ing was not received by the Outreach Program. 

Despite these limitations, the provincial training 
program provided important mechanism for sup- 
porting both system change and service delivery 
within Ontario. 
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COMMENTARY 


Treatment of Anorexia Nervosa: More 
Questions than Answers 


D. Blake Woodside, MD* 


T,. authors of the accompanying four articles 
on treatment presented in the current issue have 
made a very commendable effort to identify areas of 
strength and areas where more study is needed. Not 
surprisingly, the authors all conclude, in more or 
less the same way, that there are more weaknesses 
than strengths in our understanding of the treat- 
ment of individuals with anorexia nervosa (AN). 

Assessment is often overlooked when treatment 
of AN is discussed. In part, this may relate to the 
obvious physical manifestations of the condition, 
which make it fairly easy to identify. However, as 
the illness is more than simple emaciation, the 
proper assessment of a given patient must be far 
more complex than a simple measure of weight. 
Related, assessing the efficacy of a proposed treat- 
ment must involve more than simply measuring 
weight status. Thus, the existence of well-validated, 
reliable, wide-ranging, and comprehensive assess- 
ment measures is a critical aspect of research into 
treatment of AN. Pike provides a worthwhile review 
of existing instruments in her article, the first in 
this series. ' 

A related debate that has yet to occur fully 
regards the nature of response to treatment in AN. 
There have been some notable attempts to assist in 
this effort, for example, the schemes of Morgan and 
Russell.* However, it is fair to say that there is no 
clear consensus as to what constitutes “recovery” 
in the simplest sense from this serious condition. 
This is a serious issue for those engaged in treat- 
ment research. This is especially true given the 
gradual realization that the process of recovery 
may well continue for several years after the pro- 
cess of weight gain has been completed, with no 
clear end point. The continued development of 
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new, and refinement of, existing measures of symp- 
toms and domains of function will assist all of us in 
being more precise about what we are actually 
measuring as treatment outcomes. 

These issues lead neatly to the second article in 
this section, Fairburn’s report on evidence-based 
treatment in AN.* Most authorities in the field 
would agree that there is a striking paucity of 
empirical evidence of any type supporting any 
method of treatment for this condition. The one 
exception is the form of family therapy developed 
initially by the Maudsley group‘ and later modified 
and included in a manual by Lock et al.° This leaves 
clinicians, patients, and their families in the awk- 
ward position of relying on “best guess” and “clin- 
ical experience” when attempting to choose a 
treatment for the affected individual. To make mat- 
ters more confusing, most experienced clinicians 
will agree (at least privately) that they have little 
ability to predict which patients will do well in a 
given treatment and that almost any approach 
works at least some of the time. 

It is truly striking that there is virtually no 
research in the last 30 years on such a serious, 
often fatal disease. The usual argument that the 
condition is rare and that most treatment centers 
do not have an adequate volume of patients does 
not seem compelling, as these problems exist for 
many other conditions. What is it about our field 
that has made it so difficult to organize collabora- 
tive multicenter studies in AN, when we have been 
so successful in doing so for bulimia nervosa? Cer- 
tainly, conducting multicenter studies are part of 
the solution to this most vexing problem. 

The last two articles in this section focus on 
models of delivery of care for individuals with AN. 
Striegel-Moore’s article® documents the difficulties 
in advocating more comprehensive care for indivi- 
duals with AN, which are due, in large part, to the 
fact that we lack empirical evidence that the pro- 
posed treatments are very effective. Striegel-Moore 
documents how this lack of evidence has resulted 
in the nature of care largely being decided by 
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insurance interests rather than by the mental 
health community. It is clear that without a signifi- 
cant, sustained effort on the part of our research 
community this will continue to be the case. 

The final article in the section outlines an 
attempt to develop a national network of services 
and training of professionals in a non-U.S. jurisdic- 
tion.’ Free from the constraints of the managed- 
care system in the United States, one might have 
hoped that the results of such an exercise would 
demonstrate more success in driving appropriate 
patterns of treatment. 

From one perspective, the effort has been suc- 
cessful. For example, a number of clinicians from 
wide-ranging backgrounds have been able to 
access expert training in a variety of techniques 
and have been successful in transferring them 
back to their community. The downside of this 
success is that more individuals have been able to 
access treatment locally, some of whom should 
have been referred to tertiary-care services. These 
services have not been able to obtain funding from 
the provincial government to increase their capa- 
city, and the development of private facilities is 
illegal in the province in question. Nonetheless, 
this article does describe a very useful approach 
to translating knowledge from more specialized 
units to the community at large. 


In summary, our field has made many advances 
in the area of defining the conditions that we study, 


developing treatments based on clinical experience, 
and in disseminating information about AN from 
expert to nonexpert settings. The two areas in 
which we have been less successful, driving the 
nature of the treatment system for individuals with 
AN and arriving at an ability to make evidence- 
driven treatment decisions, are interlinked. It is 
essential that we work together to make progress 
in both areas. 
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UPDATES AND NEW DIRECTIONS IN RESEARCH 


Kelly L. Klump, PhD'* 
Kyle L. Gobrogge, BSc? 


A Review and Primer of Molecular Genetic Studies 
of Anorexia Nervosa 


ABSTRACT 

Recent research on anorexia nervosa (AN) 
has focused on examining the genetic 
underpinnings of its etiology. The current 
article reviews molecular genetic studies 
that have focused on this aspect of AN 
development. Medline and Psychinfo lit- 
erature searches, in addition to close 
inspection of study reference sections, 
were used to identify studies that exam- 
ined the genetic diathesis for AN. Find- 
ings from association studies indicate 
some role for the serotonin system in 
the development of AN. Genomic regions 
on chromosomes 1 and 10 are also likely 


to harbor susceptibility genes for AN as 
well as a range of eating pathologies. 
Findings corroborate those of neurobio- 
logic studies suggesting that alterations in 
serotonergic functioning may contribute 
to the pathogenesis of AN. Nonetheless, 
future molecular genetic research would 
benefit from larger and more sustained 
investigations of candidate genes in 
homogeneous phenotypes. © 2005 by 
Wiley Periodicals, Inc. 


Keywords: genetics; anorexia nervosa; 
linkage studies; serotonin 


(int J Eat Disord 2005; 37:543-—S48) 


Introduction 


Family and twin studies of anorexia nervosa (AN) 
have shown convincingly that genetic factors con- 
tribute >50% of the variance to AN.'™ As a result of 
these findings, there has been an explosion in 
molecular genetic studies of AN. In a review of 
this literature published in 2001,* 19 association 
studies and 1 linkage study were discussed. Since 
that time, approximately 30 additional molecular 
genetic studies have been published. The goal of 
the current article is to review these studies to 
determine our current understanding of the genetic 
diathesis of AN. It is our belief that this review will 
underscore not only what we know, but also what 
we do not know and how we can move forward in 
this important area of research. 


Molecular Genetic Studies 


Broadly speaking, there are two types of studies 
that can identify susceptibility genes for disorders 
in humans: association studies and linkage studies. 
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Association studies are conceptually equivalent to 
the familiar case-control design where a sample of 
AN patients are compared to a sample of controls 
who do not have AN. In the case of genetic associa- 
tion studies, the comparison is between the fre- 
quency of alleles (i.e., alternate forms of a gene) 
or genotypes in the two groups. A higher or lower 
frequency of an allele or genotype in AN patients 
would suggest that the gene may be associated with 
the disorder. 

Association studies can be used when previous 
knowledge of the pathophysiology of the disorder 
suggests a number of candidate genes. However, 
these studies are vulnerable to population strati- 
fication that results in ethnic (and potentially 
genetic) differences between cases and controls.” 
These stratification effects can lead to inconsistent 
and/or spurious results. A within-family—based 
approach developed to circumvent this difficulty 
is the transmission disequilibrium test (TDT).° 
This test uses parents of affected individuals to 
compare the number of transmissions of different 
alleles from heterozygous parents to affected indi- 
viduals. Although population stratification is 
nullified with this approach, it is hampered by its 
lower statistical power and need for larger samples 
to detect significant effects. 

Linkage studies are essentially discovery techni- 
ques that can be used when there are fewer a priori 
hypotheses about the types of genes that may con- 
tribute to the disorder. These studies use families 
with more than one affected individual to examine 
a number of anonymous genetic markers across 
the genome and then examine whether any of 
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these markers are “linked” to AN.* This approach 
essentially examines whether relatives who both 
have the disorder share marker alleles at certain 
markers on chromosomes at a greater than chance 
level. Using this approach, chromosomal regions 
rather than specific genes are identified. Follow-up 
association studies are then conducted to identify 
specific genes in the chromosomal region that con- 
tribute to the disorder. 


To date, many more association than linkage 
studies have been conducted. This discrepancy is 
likely due to the expense and difficulty of accruing 
large samples for linkage studies, which require 
families with more than one affected person. None- 
theless, both types of studies have yielded interest- 
ing and promising initial results. 


Association Studies 


Evidence that AN may be linked to monoamine 
functioning’ has led researchers to target serotonin, 
dopamine, and norepinephrine-related genes in 
association analyses (Table 1). The most promising 
results have been for genes in the serotonin system, 
most notably the 5-HT», receptor gene. A recent 
meta-analysis of nine studies examining the 5-HT>, 
receptor gene found significant associations 
between AN and the —1438/A allele and AA geno- 
type.** Five recent association studies of this gene 
were not included in the meta-analysis,“*“~* and 
thus additional replications are needed. Nonethe- 
less, the meta-analytic results were robust with 
respect to interstudy heterogeneity in allele frequen- 
cies and the diversity of study inclusion criteria 
used. These findings cautiously suggest a role for 
the 5-HT>, receptor gene in the etiology of AN. 

Other serotonin genes have been studied much 
less extensively. Initial results suggest a possible 
association between AN and the 5-HT>., receptor 
gene, as two of four studies have found an 
increased frequency of the ser23 allele in indivi- 
duals with AN relative to controls.**° Findings for 
other serotonin-related genes (i.e., 5-HT7, 5-HT pz, 
5-HTT, TPH) have largely been negative.**7°78?!~*8 

Studies of other candidate genes have been 
broad in scope covering genes involved in neuro- 
transmitter systems (e.g., dopamine, opioids) as 
well as the regulation of feeding and energy expen- 
diture (e.g., neuropeptide Y, leptin, agouti-related 
protein). Only one or two studies have examined 
each candidate gene. Nonreplication has been the 
norm rather than the exception in psychiatric 
genetics’ and thus conclusions about the role of 
these genes in the etiology of AN awaits much 
needed additional research. This research should 
be careful to include sample sizes large enough to 
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adequately test for association. Sample sizes thus 
far (approximate range for AN patients: 62-152) 
generally have been insufficient for detecting sig- 
nificant effects. This limited power may account for 
the relatively large number of negative findings in 
this area. 


Linkage Studies 


Linkage studies of AN are limited to analyses 
conducted by the multisite, international colla- 
boration of researchers that comprise the Price 
Foundation studies of the genetics of eating dis- 
orders.*”*° Initial results showed only modest evi- 
dence for linkage on chromosomes 1, 4, 11, 13, 
and 15 when the sample included all forms of 
eating pathology (i.e., AN, bulimia nervosa [BN], 
and eating disorder not otherwise specified 
{[EDNOS]). However, when the sample was nar- 
rowed to only families with individuals with 
restrictor-type AN, much stronger evidence for 
linkage was found on chromosome Ip. This was 
particularly true when candidate genes (i.e., the 
delta opioid receptor [|OPRD1] and serotonin 1D 
receptor [5SHTRID] genes) that had been pre- 
viously associated with AN were incorporated 
into the linkage analysis.*' 

These findings highlight the benefit of using 
more homogeneous phenotypes to increase stat- 
istical power to detect susceptibility loci. In a fol- 
low-up study, Devlin et al.** used behavioral 
covariates with all of the families in the dataset 
(i.e., families with AN, BN, or EDNOS) to again 
narrow the behavioral phenotype. Findings indi- 
cated that high levels of obsessionality and drive 
for thinness identified subgroups of families with 
eating disorders that showed evidence for linkage 
on chromosomes 1, 2, 10, and 11. Although this 
study did not focus on AN alone, its replication of 
Grice et al.’s*® identification of chromosomes 
1 and 10 as possible susceptibility regions high- 
light its importance. It is noteworthy that a recent 
linkage study of BN from this same group of 
researchers*’ also found evidence for linkage to 
chromosome 10, suggesting that this region of 
the genome might be important for a range of 
eating pathologies. 


Discussion 


It is evident that genes play an important role in 
the etiology of AN. Estimates from the most rigor- 
ous family and twin studies suggest that >50% of 
the variance in AN can be accounted for by genetic 
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TABLE 1. Review of association, TDT, and HHRR studies of AN 


GENETICS AND ANOREXIA NERVOSA 


Study 


Test Type 


Evidence for Association 


5-HT- 

Hinney et 
5-HT ip, 

Hinney et al.** 
5-HT>, 


Collier et al. 


Hinney et al.°° 
Sorbi et 
Enoch et 
Campbell et al.°' 
Ziegler et 
Nacmias et 
Nishiguchi et al.''° 
Karwautz et 
Ando et 
Gorwood et al.?° 
Kipman et al.‘°° 
Ricca et al.'°” 
Rybakowski et 
Gorwood et al.* 
5-HT>, 
Nacmias et 
Karwautz et al.'* 
Westberg et 
Hu et al.°? 
5-HTT 
Hinney et al.*? 
Urwin et 
5-HTTLPR 
Di Bella et al.'"' 
Sundaramurthy et al.\°° 
HTRID 
Bergen et al.*! 
SERT, NET 
Urwin et 
OPRD1 
Bergen et a 
ER x 
Eastwood et a 
ER B 
Rosenkranz et al.*? 
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Eastwood et 
DRD3 

Bruins-Slot et al.'? 
DRD4 

Hinney et 

Karwautz et al.'?° 
HSKCa3 

Koronyo-Hamaoui et al.''* 
Neuropeptide Y1 and Y5 receptors 

Rosenkranz et al.‘'° 
UCP-2/UCP-3 


Campbell et al.''® 
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Association 


Association 


Association 

TDT and Association 
Association 
Association 
Association 
Meta-analysis and Association 
Association 
Association 
Association 
Association 

TDT 

TDT and Association 
Association 
Association 


Meta-analysis 
Association 
Association 
Association 


TDT and Association 


TDT and Association 
TDT 


Association 


Association 


Association 


TDT and Association 


Association 


Association 


Association 
Association 


Association 


TDT and Association 
Association 


TDT and Association 


Association 


Association 


No 

No 4 
Yes 
No 
Yes 
Yes 
No 
No 
Yes 

No 

No 
No 

No 
No 
Yes 
No 
Yes 

No 
No 
Yes 
Yes 
Yes 
4 No 
No 
Yes 
No 
Yes 
No 
Yes 
No 
No 
Yes 
No 
Yes 
4 
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TABLE 1. Continued 


Study 


Test Type 


Evidence for Association 


Hu et 
AGRP 

Vink et al.'"® 
COMT (Val/Met 158) 


Frisch et al.‘'? 
Association No 


Karwautz et al.'° 
Leptin gene 
Hinney et 
TNFalpha 
Ando et 
adrenergic receptor gene 
Hinney et 
TPH1 
Han et 
HCRTR1 
Bergen et al 


41 


Association No 


Association Yes 


TDT and Association No 


Association No 


TDT and Association No 


Association No 


Association No 


Note: TDT 
norepinephrine transporter gene; HTR1D 
receptor 1); ERB 


transmission disequilibrium test; (H)HRR 


uncoupling protein 2/3 gene cluster; AGRP agouti-related protein gene; COMT 
tryptophan hydroxylase gene; HCRTR1 


TNFalpha = tumor necrosis factor-alpha gene; TPH1 


effects. Nonetheless, molecular genetic research of 
AN is still in its infancy. Association studies have 
been most numerous and tentatively suggest some 
role for the serotonin system in the genetic dia- 
thesis for the disorder. The bright spot in this area 
of research appears to be the 5-HT», receptor gene 
that has withstood both replications and nonrepli- 
cations and appears to play some role in the patho- 
genesis of AN. The functionality of the 5-HT>», 
polymorphism is unknown, although disturbances 
in serotonin in general, and the 5-HT>, receptor in 
particular, are present in AN.***° Links between the 
5-HT2, receptor and AN may act through basic 
affects (e.g., anxiety, depression) and personality 
traits (e.g., harm avoidance) that predispose, in 
concert with other biologic and environmental 
risk factors, to the development of AN. 

Estrogens might be one set of additional biologic 
and genetic risk factors that contribute to AN. The 
anorectic effects of estrogens have been noted for 
decades***’ and the estrogen receptor B (ERB) gene 
has shown associations with both AN and BN.*®**9 
This gene is also located on chromosome 14, which 
was found to be in significant linkage with BN.** 
Interestingly, serotonin receptors are regulated by 
estrogen with estrogen affecting serotonin gene 
transcription.”” The estrogen mediation of mRNA 
expression is particularly strong for 5-HT2, recep- 
tors, which are influenced by estrogen more than 
the 5-HT), receptor type.” 
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haplotype-based haplotype relative risk method; SERT 
serotonin 1D receptor; OPRD1 
estrogen receptor beta (or estrogen receptor 2); DRD3 and DRD4 


= serotonin transporter gene; NET 
delta opioid receptor gene; ER = estrogen receptor alpha (or estrogen 
dopamine D3 and D4 receptor genes, respectively; UCP-2/UCP-3 = 
potassium channel gene; 
anorexia nenosa 


catechol-o-methyltransferase gene; HSKCa3 
hypocretin receptor 1. AN 


These findings suggest that interactions between 
serotonin and estrogens may influence the genetic 
susceptibility to AN, although the nature and 
mechanism of this interaction remain unclear. 
These interactions may also account for develop- 
mental features of the disorder, including increases 
in heritability during puberty.°'°* Puberty may 
activate the genetic influence on AN by: 1) activat- 
ing estrogen genes (e.g., ERB receptor genes) that 
directly influence liability to AN; 2) increasing 
levels of estrogens which then influence the trans- 
cription of the 5-HT., receptor gene; or 3) some 
combination of the two. All of these hypotheses are 
speculative, particularly because little is known 
about the recently discovered ERB receptor and 
ERB receptor gene. Nevertheless, these specula- 
tions highlight intriguing areas for future research 
examining interactions among these systems and 
their meaning for the genetic diathesis of AN. 

Focused and sustained investigation of neurotrans- 
mitter systems and candidate genes other than sero- 
tonin has not been the norm. More than 23 different 
candidate genes have been investigated, but only a 
handful have been examined in more than one or 
two studies. This lack of replication (or nonreplica- 
tion) significantly limits conclusions that can be 
drawn as the influence of most of these genes remains 
unknown. It is very possible that this area of research 
suffers from the “file drawer phenomenon” and that 
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nonreplications exist but are not published. It is our 
hope that researchers will persevere to publish these 
findings so that, at the very least, genes and regulatory 
systems that are not relevant to AN can be ruled out. 

Association studies of AN would also benefit 
from much larger sample sizes and more rigorous 
phenotype definition. Sample sizes have generally 
been inadequate for detecting the genes of small 
effect that are likely to contribute to AN. Multisite 
collaborations are needed to accrue sufficiently 
large samples to aggregate data for future use. 
Models for such collaborations (e.g., The Price 
Foundation studies and the European Genes and 
Environment Study) exist and are already produ- 
cing important findings. Continued collaborations 
will ensure that eating disorder researchers benefit 
from advances in genomic technology that will 
increase our ability to detect susceptibility genes 
for disorders as complex as AN. 

Further refinement of the AN phenotype is also 
needed. The advantage of homogeneous pheno- 
types is seen in linkage studies of AN that have 
found much stronger evidence for linkage when 
either individuals with restrictor-type AN were stu- 
died or behavioral covariates were used to subdi- 
vide the sample. Some researchers have begun to 
restrict their association study samples in similar 
ways (e.g., only including restrictor-type AN parti- 
cipants***??73°4193) | but too few studies exist to 
make definitive conclusions. The examination of 
traits that might modify the role of candidate 
genes in AN (e.g., age of onset”) also would be 
useful for further refining the phenotype. 

Linkage studies of AN are in need of replication, 
but promising results have been obtained for chro- 
mosomes | and 10. Both of these chromosomes 
contain interesting candidate genes that might 
prove important for AN. For example, chromosome 
10 has been implicated in obesity,°’ a phenotype 
that has been broadly related to eating disorders, 
although arguably more to BN than to AN. A parti- 
cularly interesting gene on this chromosome under 
the linkage peak is glutamicacid decarboxylase 2 
(GAD2) which has been linked to impulsive eating 
in obese individuals.”* 

With regard to chromosome 1, a recent com- 
bined linkage/association study found much stron- 
ger linkage signals for AN with this chromosome 
when the OPRD1 and 5HTRID receptor genes were 
incorporated into the analyses.*' Further examina- 
tion of these and other genes on chromosomes 1 
and 10 should provide important insights into the 
genetic susceptibility to AN. 
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UPDATES AND NEW DIRECTIONS IN RESEARCH 


ABSTRACT 


Bryan Lask, FRCPsych'* 

Isky Gordon, FRCR? 

Deborah Christie, PhD* 

lan Frampton, PhD* 

Uttom Chowdhury, FRCPsych? 
Beth Watkins, PhD' 


Functional Neuroimaging in Early-Onset 
Anorexia Nervosa 


Previous neuroimaging studies in early- 
onset anorexia nervosa provide evidence 
of limbic system dysfunction. The current 
study adds support to the possibility by 
revealing a significant association between 
unilateral reduction of blood flow in the 
temporal region and impaired visuospa- 
tial ability, impaired visual memory, and 


enhanced speed of information proces- 
sing. © 2005 by Wiley Periodicals Inc. 


Keywords: neuroimaging; anorexia 


nervosa; visuospatial ability; impaired 
visual memory; executive functioning 


(int J Eat Disord 2005; 37:549-S51) 


Introduction 


The recent development of sophisticated neuroima- 
ging techniques has allowed the detailed investigation 
of brain structure and function in anorexia nervosa 
(AN). Most of the reports of neuroimaging in AN have 
been based on mixed-age populations with inconsis- 
tent results.' The early-onset population (onset in 
individuals younger than 15 years) is important to 
study as a distinct neurobiologic subgroup, given 
that the brain does not achieve its maximum volume 
until individuals reach the age of 15 years, nor full 
maturity until individuals reach their late teens.” 

Structural neuroimaging, which focuses on brain 
anatomy, has consistently shown ventricular enlar- 
gement that decreases with refeeding, both in mixed 
populations of adults and adolescents” and in early- 
onset AN.* The findings suggest that the changes 
are most likely to be due to neuronal damage sec- 
ondary to malnutrition, with possible regeneration 
of myelin accounting for the general reversibility.” 
However, such findings do not add to our under- 
standing of the pathogenesis of AN. 

Functional neuroimaging refers to techniques 
that obtain images of the brain related to its phy- 
siology or biochemistry. This provides information 
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on the dynamics of neural systems involved in 
cognitive systems and emotional states® and thus 
offers far more information than does structural 
imaging. 

In the current article, we review current knowl- 
edge from functional neuroimaging studies of early- 
onset AN and present results fromm our latest study. 
We compare our findings with those of previous 
reports, offer an interpretation of the findings, refer 
to the methodologic constraints of functional neu- 
roimaging studies, discuss the clinical implications, 
and explore avenues for further research. 


Studies of Functional Neuroimaging 
in Early-Onset AN 


Very few functional imaging studies of brain activ- 
ity in early-onset AN have been performed. We have 
been conducting such studies using single-photon 
emission computed tomography (SPECT) to meas- 
ure regional cerebral blood flow (rCBF). This repre- 
sents a blood flow map of the brain that closely 
correlates with regional cerebral glucose metabo- 
lism. A reduction in rCBF is a reflection of hypome- 
tabolism, which in turn reflects impairment of brain 
function. A full description of the use of SPECT to 
measure rCBF and the associated technical pro- 
blems is provided by Gordon et al.’ and Chowdhury 
et 

Our first study’ investigated 15 children and ado- 
lescents with a mean age at assessment of 13.1 
years (range = 8-15 years). (In all our studies, the 
patients had a minimum length of illness of 12 
months and thus an onset before the age of 15.) 
We found unilateral hypoperfusion in 13 patients 
(87%). The temporal lobe was hypoperfused in all 
patients, the basal ganglia in 3 patients, and the 
parietal lobe in 2 patients. The hypoperfusion was 
on the left in 8 patients and on the right in 5 
patients. 
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Using more sophisticated SPECT equipment with 
a second cohort of 15 girls with a mean age at assess- 
ment of 14.11 years (range = 11.8-15.9 years), 
Chowdhury et al.' found unilateral hypoperfusion 
in at least one area in 11 of 15 girls (73%). Again, 
the temporal lobe predominated (nm = 9) and other 
regions affected were the parietal lobe (n = 5), frontal 
lobe (n = 3), thalamus (n = 3), and the caudate nuclei 
(n = 1). Only 1 of the 11 girls had a single locus 
of hypoperfusion and left-sided hypoperfusion 
occurred in 9 of the 11 girls. 

We have now studied a third cohort of 24 
patients with early-onset AN (age range at assess- 
ment = 11.2-15.9 years, mean age = 14.4 years) and 
investigated correlations between rCBF and a num- 
ber of variables that might be considered relevant, 
such as (a) cerebral dominance, based on handed- 
ness, (b) nutritional status, as determined by 
weight-to-height ratio,® (c) length of illness, (d) 
mood, as measured by the Children’s Depression 
Inventory,” (e) eating disorder psychopathology, as 
measured by the Eating Disorder Examination,'® 
adapted for children and adolescents,’ and (f) cog- 
nitive profile. 

Seventeen of the 24 patients (66%) showed uni- 
lateral hypoperfusion, usually in more than one 
region. The temporal lobe was affected in 12, the 
parietal lobe in 4, and the thalamus in 5. Left- sided 
hypoperfusion occurred in 12 patients and right- 
sided hypoperfusion occurred in 7 patients. No 
statistically significant associations were detected 
between rCBF and (a) cerebral dominance, (b) 
nutritional status, (c) length of illness, (d) mood, 
or (e) eating disorder psychopathology. In contrast, 
significant associations were found between rCBF 
and various aspects of cognitive profile (using a 
combination of well-validated and age-adjusted 
standardized measures and a comprehensive bat- 
tery of neuropsychological tests (see Christie 2002 
for full details of the instruments).'* The statistically 
significant correlations were between hypoperfu- 


TABLE 1. 


Association between rCBF and cognitive profile 


sion and (a) impaired visuospatial ability, (b) 
impaired complex visual memory, and (c) enhanced 
information processing (Table 1). 


Discussion 


The key finding from these studies is that there is 
unilateral reduction of blood flow in the temporal 
lobe and/or associated areas in approximately 75% 
of patients with early-onset AN. There appears to be 
no association between this reduction in blood flow 
and cerebral dominance, nutritional status, length of 
illness, mood, or eating disorder psychopathology. 
However, there is a significant association between 
reduced blood flow and impaired visuospatial ability, 
impaired complex visual memory, and enhanced 
information processing. 

No other studies of functional neuroimaging in 
younger patients with AN have been conducted. 
However, Rastam et al.’ reported on the use of 
SPECT on 21 patients (mean age = 22 years) 7 years 
after the onset of AN. They found reduced blood flow 
in the temporal or associated regions in 14 patients 
(66%). They found no correlation between the reduc- 
tion in blood flow and current body mass index 
(BMI), lowest ever BMI, any residual eating disorder 
psychopathology, or IQ. They did not report any 
associations between rCBF and the cognitive profile. 

Functional neuroimaging studies of mixed popu- 
lations (children, adolescents, and adults) report 
inconsistent findings, with some studies reporting 
no abnormalities, others noting hypermetabolism, 
and yet others reporting hypometabolism. These 
contrasting findings may be due to the mixed age 
range, use of different equipment and different 
methods of interpretation of the imaging, failure 
to control for emotional arousal, comorbidity, 
whether the imaging was conducted before or 
after a meal, or a number of other methodologic 


Hypoperfusion 


T Value One-Way ANOVA Post-Hoc Comparisons 
N L R (p Value) 1-Tailed F (p Value) Bonferroni p Value 

Perceptual organization 104.57 91.17 97.80 1.993 (.028) NS 

Object assembly” 11.14 7.42 8.6 2.675 (.007) F = 3.823 (p = .038) L<Np= .035 

Visual memory index 105.43 93.17 101.40 2.149 (.021) F = 3.687 (p = .042) L<Np= .049 

Learning memory 116.86 103.00 106.80 1.857 (.038) NS 

Mathematical reasoning 116.71 104.58 108.00 2.048 (.026) NS 

WCST 410.71 558.68 564.00 2.635 (.008) F = 4.820 (p = .019) L<Np= 061L<Rp= .056 
Rey recall 68.14 47.57 70.80 2.202 (.021) F = 7.545 (p = .003) L<Np= 0144L<Rp= 013 


Note: rCBF = regional cerebral blood flow; N = none; L = left; R = right; ANOVA = analysis of variance; WCST = Wisconsin Card Sort Test; NS = not 
significant. Mean values for cognitive tasks with a main effect of hypoperfusion (T statistic and p values are shown). One-way ANOVA F and p values for 
these measures are given with the Bonferroni p value (two tailed) where group differences were found. 

*Scores for subscales have a mean value of 10 (SD = 3). 
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problems associated with functional neuroimaging 
(see Chowdhury et al.' for a review of these studies 
and discussion of the issues). 

The functional changes require explanation. It is 
unlikely that unilateral and regional hypoperfusion 
would result from starvation. The persistence of 
reduced rCBF at follow-up, independent of such 
variables as previous or current nutritional status 
and eating disorder psychopathology,'* suggests 
that the hypoperfusion is likely to be either a pri- 
mary phenomenon or a result of starvation that is 
slow to reverse, or is actually irreversible. 

The combination of reduced rCBF and its asso- 
ciation with impairments of cognitive function, 
independent of nutritional status, point to both 
cortical and subcortical components, indicating a 
systemic rather than a focal abnormality. 


The system most likely to account for the charac- 
teristic features of AN as well as reduced blood flow 
and impaired cognitive functioning is the limbic 
system. This set of interlinked structures including 
the temporal lobe and adjacent structures, such as 
the hypothalamus, amygdala, thalamus, and hippo- 
campus, is important in emotion and appetite reg- 
ulation, memory, motivation, and perception. 

We hypothesize that AN might emerge as a final 
pathway of interactions between predisposing 
and precipitating factors. Within specific setting 
conditions such as sociocultural pressures to be thin 
and a driven and perfectionist personality, the limbic 
system imbalance may be triggered by such factors as 
puberty, dieting, weight loss, and various stressors. 
The consequent limbic imbalance allows the emer- 
gence of the characteristic features of AN. The 
absence of hypoperfusion in some patients raises 
the intriguing possibility that there may be more 
than one type of early-onset AN, as has been pro- 
posed by Rastam et al.'* 

Further research is required to test these hypoth- 
eses. A testable paradigm needs to be constructed 
that allows for the exploration of the relationship 
between brain metabolism and the cognitive pro- 
cesses most relevant to AN. Of particular interest 
would be a study that sought to investigate the 
relationship between the distorted body image 
that is pathognomonic to AN and our findings of 
impairments of visuospatial abilities and complex 
visual memory. The use of functional magnetic 
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resonance imaging (fMRI) would allow both activa- 
tion and longitudinal studies while controlling for 
relevant variables such as age at onset, length of 
illness, gender, mood, nutritional status, eating dis- 
order psychopathology, and comorbidity. 

Finally, evidence of a predisposing biologic sub- 
strate appears to help alleviate the guilt some par- 
ents experience and may, in due course, lead to the 
development of more effective biologic treatments. 


The authors thank the patients for their willing 
participation. They also thank Kate Wigley, Annette van 
Schagen, and Anna Hutchison for their help with data 
gathering. 
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Medical Complications in Adolescents with Anorexia 
Nervosa: A Review of the Literature 


Debra K. Katzman, MD* 


ABSTRACT 

The purpose of the current article is to 
summarize the evidence-based medical 
complications and treatments that are 
both common and unique to adolescents 
with anorexia nervosa (AN). Recent 
literature relating to the cardiovascular 
complications, refeeding syndrome, altera- 
tions in linear growth, impaired bone 
mineral accretion, and structural and func- 
tional brain changes was reviewed. The 
literature suggests that the medical com- 
plications in adolescents with AN are dif- 
ferent from those reported in adults. The 
unique clinical presentation, the early 
onset, and the unknown impact of these 


complications underscore the need for 
early identification and treatment of AN 
in adolescents. AN is a serious disorder 
with significant and often life-threatening 
medical complications. The increasing 
growth of evidence highlights the impor- 
tance of early identification and treatment 
by an interdisciplinary team of health care 
providers who have expertise in managing 
adolescents with AN and their medical 
sequelae. © 2005 by Wiley Periodicals, Inc. 


Keywords: medical complications; 
adolescents; anorexia nervosa 


(int J Eat Disord 2005; 37:S52-S59) 


Introduction 


Anorexia nervosa (AN) in adolescents can cause sig- 
nificant medical complications in every organ sys- 
tem in the growing and developing body.' Critical to 
the ongoing advancement of our understanding of 
AN in adolescents is the steady growth of evidence 
on the identification and management of the multi- 
tude of medical complications. Although many of 
these medical complications improve with nutri- 
tional rehabilitation and recovery from the eating 
disorder, some are potentially irreversible. As such, 
the long-term implications of these medical compli- 
cations that typically begin in the formative years of 
adolescence are unknown. The current article sum- 
marizes the evidence-based literature on common 
medical complications that have been specifically 
studied in adolescent populations with AN over the 
past 20 years. We will focus on the cardiovascular 
and metabolic complications with a_ particular 
emphasis on refeeding syndrome, alterations in 
linear growth, impaired bone mineral accretion, 
and reference to structural and functional brain 
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changes, all of which have been studied in adoles- 
cents with AN. 


Cardiovascular Complications 


AN is a life-threatening condition, with significant 
risk of death due to cardiac complications. One 
third of the deaths in adults with eating disorders 
are due to cardiac complications.* There are no 
such data regarding adolescents with AN. 

Cardiac involvement is present in the early stages 
of the disorder in adolescents with AN.** In fact, 
even with a short duration of illness, there are both 
functional and structural cardiac abnormalities 
that appear to be reversible with early identifica- 
tion and treatment.* 

Upon reviewing the adolescent eating disorder 
literature, the most common reported cardiovas- 
cular complications include electrocardiographic 
abnormalities such as sinus bradycardia,'*° 
decreased voltage and prolonged QTc,'*’ ortho- 
static hypotension,® increased vagal tone,”'® poor 
myocardial contractility, mitral valve prolapse 
(MVP), reduction in left ventricular wall thickness 
and mass,**'' and silent pericardial effusion.'''* 

Electrocardiographic abnormalities are present in 
most adolescents with AN.**°’ Sinus bradycardia is 
reported to be present in 35-95% of adolescents 
with AN,'*~° and is believed to be due to the 
reported increased vagal tone*”'® and decreased 
metabolic rate. 
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In one study, adolescents with AN had significantly 
lower heart rates and lower left ventricular forces 
(indicated by diminished R-wave in V°) compared 
with matched controls. Increased clinical disease 
severity (as measured by body mass index [BMI]) 
was significantly correlated with increased bradycar- 
dia and decreased left ventricular forces. No life- 
threatening arrhythmias were documented and 
there was no mortality reported among these adoles- 
cents.’ Current recommendations suggest that ado- 
lescents with severe sinus bradycardia, defined as a 
heart rate <50 beats per minute during the day or <45 
beats per minute at night, be admitted to a hospital 
for cardiac monitoring and gradual weight gain.'” 


The evidence for prolongation of the QTc interval 
and increased QTc dispersion in adolescents with 
AN is both conflicting and controversial. The QTc 
is the method of assessing the duration of ventricu- 
lar repolarization. The length of the QT interval is 
dependent on the heart rate. The QT interval is 
“corrected” for heart rate and this is denoted as the 
QTc. Normal corrected QTc intervals are <0.44 s.* 
The issue of prolongation of the QTc interval has 
received a great deal of attention because of its 
association with sudden ventricular arrhythmias 
and death in adults who lost weight rapidly through 
a liquid protein modified fast or AN.* Lupoglazoff 
et al.° found prolongation of the QTc interval (QTc > 
0.44 ms) in 25% of adolescents with AN. Another 
study' found that 32% of adolescents with AN had a 
prolonged QTc, although prolongation was defined 
as >0 .425 s and there were no controls for compar- 
ison. In contrast, other studies in adolescents with 
AN have found no prolongation of the QTc interval 
(prolonged QTc interval was defined as >0.44 ms or 
as >0.44 ms).'** Because the finding of a pro- 
longed QTc interval may still be concerning, a nor- 
mal QTc should not reassure the clinician that the 
adolescent with AN is not severely ill. 

In addition, there are reported inconsistencies 
with respect to increased QTc dispersion in adoles- 
cents with AN. It has been hypothesized that 
increased QTc dispersion reflects increased spatial 
differences in myocardial recovery time and may 
predispose patients to arrhythmias.’* In the litera- 
ture on adults with eating disorders, the electrocar- 
diographic finding of increased QTc dispersion has 
been associated with ventricular arrhythmias and 
sudden death. Unlike Panagiotopoulos et al.,* who 
did not find increased QTc dispersion in adoles- 
cents with AN versus controls, both Mont et al.” 
and Swenne and Thurfjell’ reported increased 
dispersion of the QTc interval. 

The electrocardiographic abnormalities found in 
some studies need to be interpreted with caution as 
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they may lack control groups, have relatively small 
sample sizes, and vary in the type of methods and 
techniques used to measure the QT interval and 
corrected heart rate.'° 

Finally, it is also important to remember that 
electrocardiographic abnormalities in adolescents 
with AN should not only be taken as a feature of 
the disorder. Clinicians need to be aware that there 
may be other potential causes of abnormal elec- 
trocardiographic changes including metabolic 
and electrolyte disturbances (e.g., hypokalemia), 
a possible genetic etiology, or drug effects (e.g., 
prescribed medications, illicit drug use, or 
complimentary and alternative medications). Phar- 
macotherapy is currently being used more 
frequently in adolescents with AN as one compo- 
nent of a more comprehensive treatment.’ Phar- 
macotherapy in AN has focused on the use of 
antidepressants (for which there is no evidence of 
effectiveness in low-weight patients with AN) with 
a recent interest in the use of atypical neuroleptics. 
Published studies using atypical neuroleptics have 
reported varying increases in the QTc interval. This 
literature needs to be interpreted with caution as 
there is a lack of consistent methodology in evalu- 
ating the QTc changes and there also remains a 
dearth of well-conducted case-control studies in 
interpreting absolute risk to life when using these 
medications.'® Until more is known, the use of 
baseline and follow-up electrocardiography could 
facilitate the management of such adolescents who 
are treated with pharmacotherapy. 

Orthostatic heart rate and blood pressure 
changes are common in adolescents with AN on 
admission to hospital.® Orthostatic changes place 
adolescents with AN at increased risk of syncope. 
One explanation for the observed orthostatic 
changes is that starvation leading to low body 
weight may result in atrophic peripheral muscles, 
resulting in decreased venous return to the heart. 
Recent evidence has shown that normalization of 
orthostatic pulse changes occurs after approxi- 
mately 3 weeks of nutritional rehabilitation when 
subjects reach 80% of their ideal body weight 
(IBW). It has been suggested that the resolution of 
orthostasis can be used as an objective measure of 
medical stability in adolescents with AN.® 

The incidence of MVP appears to be increased in 
patients with eating disorders.'’ MVP in AN is 
believed to develop as a consequence of weight 
loss with an associated reduction in left ventricle 
mass, resulting in a relatively large and redundant 
mitral apparatus.'® MVP has been reported in 
33% of adolescents with AN examined by echocar- 
diography.'® In another study, echocardiographic 
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evaluation confirmed the auscultation reported 
diagnosis of MVP found in 10 of 43 adolescents as 
well as in an additional 6 individuals, giving an over- 
all incidence of 37% (i.e., 16 of 43 patients). This was 
in contrast to the 4% of control individuals. Cardiac 
arrhythmias were found in 5 patients with AN, all of 
whom had echocardiographic findings of MVP. This 
suggests that MVP might have an associated 
arrhythmogenic propensity that poses an additional 
risk to these adolescents.*° Although it is not yet 
clear, MVP may resolve with weight restoration.” 


Reports have demonstrated that adolescents 
with AN have loss of cardiac muscle detected by 
a decrease in left ventricular wall thickness.*?'"*? 
Furthermore, reduced cardiac output also has 
been documented in adolescents with AN at initial 
assessment.”'’ In one study, the majority of ado- 
lescents with AN had decreased left ventricular 
mass and cardiac output at the basal state, indi- 
cating early structural and functional heart invol- 
vement.” After refeeding, these adolescents had a 
consistent increase in cardiac dimensions, wall 
thickness, ventricular mass, and cardiac output, 
reflecting reversibility of these abnormalities. 

There seems to be an association between 
“silent” pericardial effusions (pericardial effusion 
with no associated clinical signs or symptoms) and 
AN.'''? One study described 10 hospitalized ado- 
lescents with AN with pericardial effusions discov- 
ered on echocardiography.'* No clinical signs or 
symptoms of heart failure were observed. In 8 of 
these adolescents, pericardial effusion remitted 
with weight rehabilitation.'* The pathophysiology 
for the development of pericardial effusion in AN is 
unknown although there is a correlation with low 
BMI'! and weight restoration.'* The clinical signif- 
icance remains unclear. 

Cardiac complications have the potential to 
have detrimental consequences. Although there 
are very few studies that have examined the car- 
diac involvement in adolescents with AN, it 
appears that such involvement is present in the 
early stages of the disorder and from all accounts 
is reversible.* This emphasizes the need for early 
identification and prompt treatment of adoles- 
cents with AN. Gradual weight restoration with 
careful cardiac monitoring will re-establish nor- 
mal cardiac structure and function.* 


Refeeding Syndrome 


Refeeding syndrome is well described in adolescents 
with AN. It is defined as severe shifts in fluid and 
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electrolye levels, in particular phosphate levels, from 
extracellular to intracellular spaces in severely mal- 
nourshed patients who have total body phosphorus 
depletion and are undergoing refeeding, whether 
orally, enterally, or parenterally.** Refeeding syn- 
drome is of particular concern in severely malnour- 
ished adolescents with AN. Refeeding syndrome 
consists of cardiovascular, neurologic, and hemato- 
logic complications, and can be associated with 
significant morbidity and mortality. 


The consequences of serum hypophosphatemia 
resulting from refeeding have been documented in 
adolescents with AN. Adverse effects of hypophos- 
phatemia include cardiac failure, muscle weakness, 
immune dysfunction, and death. In one study, 
severely malnourished hospitalized adolescents 
with AN underwent nutritional rehabilitation and 
developed hypophosphatemia. Three-fourths of 
these adolescents reached a phosphorus nadir 
within the first week of hospitalization.** In Fisher 
et al.,”° severely malnourished young people with AN 
developed significant hypophosphatemia along with 
other clinical features of the refeeding syndrome 
with oral feeds. That report emphasized the need 
for hospitalization with close medical monitoring 
and slow oral refeeding. Refeeding in hospitalized 
adolescents with AN has shown that a minimum 
4-day weight gain criterion between 0.36 kg and 
0.55 kg was associated with weight gain without the 
accompanied complications of refeeding.*® 


Cardiac sequelae are secondary to and occur early 
in the cascade of events that arise during refeeding. 
Congestive heart failure results from the decreased 
ventricular mass and myofibrillar atrophy, causing 
decreased stroke volume and reduced capacity of 
the cardiovascular system. Kohn et al.*’ described 
acute cardiac complications—arrhythmias (brady- 
cardia), pericardial effusion, hypotension, and car- 
diac arrest—in 3 adolescents with AN admitted to 
hospital for refeeding. All patients were <70% IBW 
and developed life-threatening complications asso- 
ciated with refeeding. Two of the 3 developed 
hypophosphatemia, all had cardiac arrhythmias 
documented within the first week of hospitalization, 
and all had delirium during or after the second week 
of refeeding. Treatment recommendations included 
early administration of supplemental phosphorous, 
gradual increase in prescribed nutrition, and close 
monitoring of electrolyte levels and cardiac status. 

In conclusion, descriptive studies have illustrated 
that refeeding syndrome can result from the use of 
oral, parenteral, or enteral nutrition in malnour- 
ished adolescents with AN. Slow refeeding, gradual 
increase in calories, close inpatient medical mon- 
itoring including careful observation of the cardiac 
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status, daily monitoring of serum phosphorus 
levels during the first week of hospitalization,”* 
and the possible addition of phosphorus supple- 
mentation, are required to prevent the develop- 
ment of refeeding syndrome in_ severely 
malnourished adolescents with AN. 


Linear Growth 


Impaired linear growth and the possibility of per- 
manent short stature are significant medical com- 
plications in adolescents with AN. There are reports 
in the pediatric literature of children and adoles- 
cents with AN presenting with growth failure or 
short stature.***° Reports regarding catch-up 
growth after weight restoration include failure to 
gain any height,’ incomplete catch-up growth,”’ 
and complete catch-up growth.*’** Small sample 
size, variation in the duration of follow-up, and lack 
of premorbid growth data may explain these incon- 
sistent results. 

Growth retardation has been attributed to several 
hormonal changes that have been well documen- 
ted in patients with AN. These include low levels of 
thyroxine (T4) and triiodothyronine (T3), elevated 
levels of cortisol, low levels of sex hormones, and 
changes in the growth hormone (GH)-insulin-like 
growth factor (IGF) axis. Recent studies in adoles- 
cents with AN have demonstrated the dramatic 
alteration in the GH-IGF axis. These changes are 
believed to contribute to the alterations in linear 
growth. 

During normal puberty, levels of sex steroids 
increase, which, in turn, result in increased levels 
of GH and IGF-I, a bone trophic hormone that 
stimulates longitudinal bone growth.** The action 
of GH on bone is mediated through IGF-I. Studies 
of adolescents with AN reported decreased adult 
height*** and low serum levels of IGF-I.*° 


More recently, studies have shown that adoles- 
cents with AN have a state of GH resistance, with 
high*® or normal basal levels of GH*® and inappro- 
priately low levels of IGF-I and growth hormone 
binding protein (GHBP).*°*’ Undernutrition is 
known to inhibit IGF-I production in the liver, 
causing an increase in GH levels through reduction 
in negative feedback. GH action, however, as mea- 
sured by IGF-I, is impaired despite these elevated 
GH levels. In addition, levels of IGFBP-3, the main 
carrier protein of IGF-I, which is regulated by both 
GH secretion and nutrition, are low, indicating 
further alteration in GH action. Furthermore, sig- 
nificantly greater basal GH secretion and increased 
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pulse frequencies have been’ reported in 
adolescents with AN compared with healthy 
adolescents.*° These indices of GH normalize with 
weight recovery.*° Low levels of serum IGF-I due to 
undernutrition also correlate with low BMI in 
AN.*°*° These studies suggest that GH resistance 
and IGF-I deficiency significantly contribute to 
reduced growth in adolescents with AN. Current 
studies are underway to determine whether these 
alterations in GH physiology impact the rate of 
linear growth, recovery, and final adult height. 
Finally, the timing of the onset of AN with 
respect to puberty may also be important to altera- 
tions in linear growth. One report describes adoles- 
cent females with AN who present before 
menarche and have a long history of poor weight 
gain and growth retardation compared with those 
who develop the disorder when they are postme- 
narcheal.**® In another prospective study, adoles- 
cents who developed AN in early puberty and 
before menarche presented with growth retarda- 
tion compared with those who developed the 
disorder when they were postmenarcheal. 
Although this group of adolescents demonstrated 
catch-up growth with nutritional intervention, they 
did not reach their full genetic height potential. The 
peak height velocity was reported to be lower than 
expected and occurred later than anticipated.“ 
Understanding GH physiology and the impact on 
linear growth rate before and during pubertal 
development requires further attention. 


Osteoporosis 


Osteopenia is a frequent, early, and serious com- 
plication in adolescents with AN. Adolescence is a 
critical time for the attainment of peak skeletal 
mass. Because the majority of bone mineral accre- 
tion occurs by the middle of the second decade of 
life, the development of AN during these formative 
years can result in the reduction of bone mineral 
density (BMD) and long-term morbidity. One study 
reported that there was a threefold increase in 
long-term risk of fractures later in life in people 
who had a history of AN.*” 

The pathogenesis of bone loss in adolescents 
with AN is associated with impaired bone 
formation and increased bone resorption. Most 
adolescent girls with AN have low BMD that 
involves trabecular and cortical bone.*°*' Studies 
have shown that adolescents with AN have signifi- 
cantly reduced bone mass compared with age- 
matched*! and bone age-matched controls.** In 
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one study,*' the lumbar bone density of two-thirds 
of adolescents with AN was more than 2 SD lower 
than the normal values for their age. Of note, the 
changes in bone density occurred very early in the 
course of the illness, with one half of these adoles- 
cent girls having had a diagnosis of AN for <1 year. 
In addition, BMD in adolescents with AN has been 
shown to be significantly correlated with BMI, age 
at onset, and the duration of illness.*! 

The possible mechanisms of low bone mass 
observed in adolescents with AN are complex. A 
number of identified factors have been shown to 
influence the attainment of peak bone mass in ado- 
lescents with AN: hypoestrogenemia, decreased 
levels of IGF-1, increased cortisol levels, physical 
activity, poor nutrition, low calcium and vitamin D 
intake, and low body mass. Together, these factors 
put adolescents with AN at risk for early osteopenia. 

The complete reversibility of low bone mass in 
adolescents with AN is unknown. Weight recovery 
has been shown to increase whole-body bone 
density, even before the return of menses.** In 
this same study, however, lumbar bone density 
remained significantly reduced and subsequent 
weight loss was associated with further decreases 
in bone density. Despite their gains in BMD, 
8 patients had osteopenia of the spine or whole 


body, or both. Similarly, in other follow-up stud- 


ies,“**° approximately 50% of the young women 


with AN had persistent osteopenia >10 years after 
the initial study. Finally, one-third of young women 
who recovered from AN during adolescence had 
persistent osteopenia of the lumbar spine.** Such 
persistence suggests that BMD deficits may not be 
completely reversible. 

The treatment of osteoporosis in adolescents 
with AN should emphasize the importance of 
weight recovery and the resumption of menses. 
Weight restoration is the safest and most effective 
way to increase bone mineraliztion in adolescents 
with AN.** Changes in body weight and composi- 
tion (in particular increases in lean body mass), 
even before the return of menses, is important to 
bone mineralization. Weight at resumption of 
menses has been used as a biologic marker of 
health. In one study, 86% of adolescents who 
achieved a weight that was approximately 90% of 
their IBW resumed menses within 6 months. This 
weight was approximately 2 kg greater than the 
weight at which the adolescents lost their men- 
strual periods (menstrual threshold weight).*° 

Calcium is important for attaining skeletal health 
during adolescent growth and development. Diet- 
ary calcium requirements increase during periods 
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of peak velocity of growth and bone mineral con- 
tent.*’ In general, both healthy adolescents and 
adolescents with AN consume less calcium than 
the recommended dietary intake.*'*’ Although 
there is evidence to suggest that calcium intake 
increases BMD in healthy children and adoles- 
cents,’ no association has been found between 
calcium intake and bone mass in adolescents with 
AN.*' Vitamin D is crucial to the absorption of 
calcium. Current recommendations for adolescents 
with AN include a treatment regimen of daily cal- 
cium intake of 1,300-1,500 mg during the preteen 
years and continuing through adolescence*””” and 
at >400 IU per day of vitamin D intake.”° 

To date, there is no evidence that hormone 
replacement therapy (HRT) effectively reverses 
or prevents bone loss in adolescents with AN. A 
l-year?' prospective observational study in 
adolescents with AN who received either estro- 
gen-progestin or no hormonal treatment had no 
significant differences in absolute values or in 
the net change of lumbar-spine or femoral-neck 
BMD between the two groups at follow-up. In 
addition, Munoz et al.** also studied the effect of 
oral estrogen/progestin administration on bone 
loss in young women with AN. Thirty-eight 
young women with AN (mean age = 17.3 years) 
were treated with estrogen/progestin treatment 
for 1 year. The estrogen/progestin-treated group 
had no significant change in BMD, even after the 
follow-up period and partial recovery of weight. 

Despite the lack of conclusive evidence demon- 
strating the effectiveness of HRT for preventing 
bone loss or restoring the deficits in adolescents 
with AN, it is not uncommon for health care provi- 
ders to support the use of HRT in adolescents with 
AN. One survey found that >75% of physicians 
treating adolescents with AN used HRT to treat 
older teens.*’ One of the main concerns with the 
use of HRT is that the resumption of monthly hor- 
mone-induced withdrawal bleeding may be mis- 
interpreted as the return of normal menstrual 
function, adequate weight restoration, and there- 
fore, recovery. Studies are needed to address 
whether this potential misunderstanding could 
make adolescents more complacent about the 
treatment process. 

The relationship between bone density and phy- 
sical activity in adolescents with AN is complex. 
Although incorporating high-impact exercise has 
been shown to increase BMD (femoral head) in 
healthy children, no relationship has been found 
between the amount” or type of physical activity*! 
in adolescents with AN. Furthermore, the intensity, 
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frequency, and duration of activity that promotes 
bone mineralization are unknown. 

Recent studies have provided insight into geometric 
changes such as increases in bone cross-sectional 
area at different regions of the hip that support 
exercise-associated gains in bone strength in healthy, 
early-pubertal girls.** Further work using this type of 
technique would be useful in understanding the impact 
of exercise on bone strength in adolescents with AN. 

Excessive exercise in adolescents with AN can 
perpetuate the low body weight, amenorrhea, and 
decreased sex hormone levels with subsequent 
bone loss. When an adolescent with AN is weight 
restored or is actively achieving weight restoration 
and is medically stable, closely monitored weight- 
bearing exercise can be considered. 

Other treatment modalities have been studied for 
the prevention and treatment of osteoporosis. Dehy- 
droepiandrosterone (DHEA) is a precursor to both 
estrogen and androgens and has been noted to be 
abnormally low in patients with AN. DHEA has been 
shown to stimulate bone formation and decrease 
markers of bone resorption in adolescent females 
with AN. In a pilot study, Gordon et al. investigated 
the effect of short-term oral DHEA in young women 
with AN. Markers of bone resorption significantly 
decreased and markers of bone formation signifi- 
cantly increased. Menses resumed in 53% of the 
young women during treatment. Another study by 
the same group compared a 1-year course of oral 
DHEA treatment with HRT (20 yg of ethinyl estradiol 
and 0.1 mg levonorgestrel) in young women with AN. 
At the completion of the study, both the DHEA and 
HRT-treated groups had significantly reduced mar- 
kers of bone resorption and the DHEA group had 
increased markers of bone formation. There was no 
significant change in lumbar BMD in either group 
and, after controlling for weight gain, there was no 
treatment effect detectable with respect to hip BMD.”° 

Researchers have studied the effect of IGF-1 on 
bone turnover markers and BMD in patients with 
AN. IGF-1 is a nutritionally dependent hormone that 
stimulates osteoblast function and collagen synthesis 
and is known to be abnormally low in AN. One group 
studied the effect of the short-term use of subcuta- 
neous recombinant human IGF-1 (rhIGF-1) on bone 
turnover in older adolescents and young women with 
AN57 and showed an increase in markers of bone 
formation. This same group also studied the effects 
of rhIGF-1 and oral contraceptive administration on 
BMD in AN. The study suggested potentially benefi- 
cial effects of combined IGF-1 and oral contraceptives 
on bone density in young women with AN.™® 

Bisphosphonates are analogs of pyrophosphate, 
bind to bone hydroxyapatite, and inhibit osteoclast- 
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medicated bone resorption. Bisphosphonates have 
been used to treat osteoporosis in children and ado- 
lescents with osteogenesis imperfecta,”’ diffuse con- 
nective tissue diseases,’ and cerebral palsy,’ as well 
as in children receiving steroids.°* Alendronate, a 
bisphosphonate, is currently being studied in adoles- 
cents with AN. 


Structural and Functional Brain 
Changes 


There is strong evidence of structural and functional 
brain abnormalities in adolescents with AN. These 
are among the most common and early physical con- 
sequences of the disorder. Investigators have exam- 
ined the brain of adolescents with AN using magnetic 
resonance imaging (MRI), positron emission tomo- 
graphy (PET), single-photon emission tomography 
(SPECT), and proton magnetic resonance spectro- 
scopy (1H-MRS).® In the current special issue, Lask 
et al. focuses on brain imaging in AN.™ 


Conclusions 


For adolescents, AN is a serious disorder with 
significant medical complications. Medical com- 
plications such as alterations in linear growth, 
osteoporosis, and_ structural and _ functional 
brain changes are very serious. These medical 
complications may not be completely reversible 
and their impact later in life is unknown. Cardiac 
problems and refeeding complications can be 
life-threatening. 

When considering the medical complications of 
adolescents with AN, a number of recurring themes 
are identified. The medical complications of ado- 
lescents with AN differ from those of adults with 
AN. These medical complications are unique in 
their clinical presentation and present early in the 
course of the illness. Any one of a number of these 
complications has the potential to have wide- 
ranging impact on the growth and development of 
adolescents with AN. Some of the medical compli- 
cations are, in part, reversible if there is timely 
restoration of body weight, careful medical man- 
agement, and ongoing monitoring. Finally, the 
long-term consequences of these medical compli- 
cations remain unknown. 

The unique clinical presentation, the early onset, 
and the unknown impact of these medical compli- 
cations underscore the need for early identification 
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and treatment of AN in adolescents. An interdisci- 
plinary team approach that includes health care 
providers who have expertise in managing adoles- 
cents with AN and their medical sequelae can 
result in a successful outcome.'*°° 
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UPDATES AND NEW DIRECTIONS IN RESEARCH 
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Pharmacologic Treatment of Anorexia Nervosa: 
Where Do We Go from Here? 


ABSTRACT 

Anorexia nervosa (AN) is a serious mental 
disorder, characterized by severely low 
weight and cognitive distortions about 
body shape and weight. AN is generally 
associated with a range of psychological 
symptoms, including depression, anxiety, 
obsessions, and rituals. The current study 
summarized findings from randomized 
controlled trials (RCT) using pharmacolo- 
gic treatments in patients with AN. We 
conducted a review of literature using 
Medline. Several classes of pharmacologic 
agents have been studied in small sam- 
ples of patients with acute AN without 
finding clear benefit to eating, weight, 
body shape concerns, or associated psy- 


chopathology. Studies have been limited 
by small sample sizes, as well as by 
research design with most studies adding 
medication to comprehensive hospital- 
based treatment programs. Future direc- 
tions for pharmacologic treatment 
research in AN should include outpatient 
trials, rigorous study of atypical antipsy- 
chotic medication, and assessment of 
medication effect for relapse prevention 
in weight-restored patients. © 2005 by 
Wiley Periodicals, Inc 


Keywords: anorexia nervosa; eating 
disorders; medication; pharmacology; 
review 
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Introduction 


Anorexia nervosa (AN) is a potentially life-threatening 
disorder, characterized by severe low weight, cogni- 
tive distortions about body shape and weight, and 
amenorrhea in women. AN is the leading cause of 
death from a psychiatric disorder among women, 
with mortality rates of approximately 5% per decade 
of illness.' Suicide accounts for approximately 50% of 
the deaths associated with AN.’ AN is associated with 
a long list of psychological symptoms, including 
depression, anxiety, obsessions, and rituals. The fact 
that pharmacologic interventions are of established 
utility in the treatment of several disorders that 
symptomatically overlap with AN has led many to 
believe that medication may be helpful in sympto- 
matic relief in this disorder. Studies have been few, in 
part due to AN being a relatively rare condition, and 
one where patients are known to be ambivalent 
about treatment. These studies have consistently 
found little benefit to medication used for acute AN. 
In the current article, we review the medication 
studies that have been completed in AN and suggest 
directions for future research. Except for our review 
of the newest agents, we have limited the review to 
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randomized controlled trials, as isolated case reports 
and open medication trials are difficult to interpret. 


Medication Studies 


Antipsychotics 


In the 1960s, Dally and Sargant~ conducted the 
first trial of antipsychotic medications in AN. The 
trial included 30 patients hospitalized for AN who 
received up to 1,600 mg/day of chlorpromazine 
and 27 patients who received no medication. 
Although the patients who received chlorpromazine 
did show greater initial weight gain and were 
discharged more rapidly than those who received 
no medication, they also experienced significant 
side effects such as seizures and increased purging. 

The antipsychotic medications pimozide* and 
sulpiride’ were also examined in double-blind, 
placebo-controlled studies. Although pimozide 
resulted in weight gain compared with placebo, 
sulpiride offered no significant benefit. Neither 
medication improved patients’ attitudes or 
behaviors. 

The significant side effect profile of traditional 
antipsychotic medications together with the limited 
evidence for their clinical benefit have kept these 
agents from being considered in routine care of 
patients with AN. The recently developed atypical 
antipsychotic medications, with their more man- 
ageable side-effect profile, have again raised the 
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question of whether antipsychotic medication may 
have a role in the treatment of AN. Olanzapine has 
been described in several case reports”’ and one 
open trial® as being associated with effective and 
sustained weight gain and some _ psychological 
improvement in AN patients. A controlled clinical 
trial is the necessary next step in determining 
whether these novel medications may, indeed, 
prove helpful to patients with AN. 


Antidepressants 


The common occurrence of depressive symp- 
toms in patients with AN has led to several trials 
of antidepressants in these patients. Unfortunately, 
controlled trials of these medications have been 
consistently disappointing in identifying helpful 
medication strategies for underweight AN patients. 
In a placebo-controlled trial of clomipramine con- 
ducted by Lacey and Crisp,” hospitalized patients 
receiving active medication showed increased 
appetite, but gained weight less rapidly than those 
assigned to placebo. Follow-up assessments at 1 
and 4 years found no long-term impact on weight 
gain in patients taking clomipramine. In two trials, 
conducted separately by Biederman et al.'° and 
Halmi et al.,'' amitriptyline showed no benefit 
when contrasted with placebo. Patients assigned 
to amitriptyline in these trials showed neither 
increased weight gain nor a decreased concern 
with shape and weight. 

Selective serotonin reuptake inhibitors (SSRIs) were 
believed to hold promise for AN patients, both 
because of their antidepressant effects and their 
known benefit for patients with bulimia nervosa.'* 
Nevertheless, Attia et al.’* found that fluoxetine 
offered no benefit as compared with placebo to 
inpatients with AN undergoing weight restoration. 
Discussion of this and other negative medication trials 
using antidepressants has included the hypothesis 
that underweight individuals may have neurochem- 
ical disturbances that interfere with medication 
effects. Specifically, groups have proposed that distur- 
bances in serotonin function in the central nervous 
system may be responsible for poor medication 
response in patients with acute AN." Barbarich 
et al.'° attempted to add nutritional supplementation 
to fluoxetine in a recent randomized, placebo- 
controlled study. The investigators assigned patients 
to receive the supplement, including tryptophan 
(serotonin’s precursor), and other vitamins, minerals, 
and oils believed to be involved in serotonin function, 
or placebo in addition to fluoxetine (dose range 20-60 
mg). Among the study’s 26 subjects, the authors 
found no significant differences in weight gain or 
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psychological measures between active medication 
and placebo groups. 

There are, however, data to suggest that 
fluoxetine may be helpful in preventing relapse in 
weight-restored patients with AN. Kaye et al.'® con- 
ducted an open trial comparing fluoxetine and 
placebo in patients who had restored their weight 
after hospitalization. Of the 31 women assigned to 
take fluoxetine, 29 maintained a weight above 85% 
of ideal body weight at follow-up (11 + 6 months). 
Although these data are encouraging, follow-up 
studies conducted separately by Kaye et al.'’ and 
Strober et al.'® are inconclusive as to the utility of 
fluoxetine in preventing relapse. Strober et al. per- 
formed a case-controlled follow-up study in which 
fluoxetine showed no beneficial effect on the need 
for rehospitalization or tendency to fall below 
target weight. Kaye et al. completed a double- 
blind, placebo-controlled study of patients with 
AN for 1 year after acute weight restoration. The 
investigators did not control for dose or additional 
treatment some patients received while participat- 
ing in the study, but did find that patients who 
were assigned fluoxetine were significantly more 
likely to be at or near normal weight at the 
conclusion of treatment than those assigned to 
placebo. A definitive study is necessary to examine 
the effect of fluoxetine on relapse prevention in 
weight-restored patients. 


Other Medications 


Prokinetic Agents 


The prokinetic agent cisapride was hypothesized 
by Stacher et al.'? to be useful in patients with AN 
due to the documented slower motility found in AN 
patients. The investigators randomized 12 outpa- 
tients with AN to 10 mg cisapride or placebo three 
times daily for 6 weeks, followed by open treatment 
with cisapride for an additional 6 weeks. The 
results, although statistically insignificant, showed 
improvement in patients taking cisapride in outcome 
measures of gastric emptying, gastric complaints, and 
weight gain. A subsequent double-blind, placebo- 
controlled study conducted by Szmukler et al.*° ran- 
domized 29 patients to cisapride or placebo for an 
8-week period. Although some subjective measures 
showed improvement in patients assigned to take 
cisapride, there was no _ significant correlation 
between gastric emptying and either weight gain or 
subjective measures. Since the completion of these 
trials, cisapride has been removed from the market 
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because of its association with QTc prolongation and 
reports of torsade de pointes arrhythmia. 


Opiate Antagonists 


Investigation of opiate antagonists in patients 
with AN has been based on the theory that eating 
disorders and substance use disorders may have 
common elements. Small open trials of naloxone 
infusions and oral naltrexone have in fact shown 
consistent weight gain in underweight patients 
with AN, and may deserve further study.*’ Marrazzi 
et al.** did conduct a randomized, double-blind, 
placebo-controlled study of naltrexone (100 mg 
twice daily), in which patients receiving active 
medication showed clinically significant improve- 
ment in eating behavior, such as binge eating and 
purging. The trial was limited, however, by the fact 
that neither rates nor amounts of weight gain were 
measured. 


Lithium 

Lithium has been shown in a small placebo- 
controlled study of short duration to affect weight 
gain in patients with AN.* A controlled trial that 
included a larger number of patients and a longer 
duration would be needed to determine the effi- 
cacy of lithium in this population. 


Cyproheptadine 


Cyproheptadine is a centrally-acting serotonin 
antagonist, with neurochemical effects in contrast 
to those of SSRIs. Cyproheptadine has been used 
most prominently as an antiallergy agent, and was 
linked to weight gain. In a placebo-controlled study 
conducted in 1977 by Vigersky et al.** and in the 
Halmi et al.'' study comparing amitryptiline, 
cyproheptadine, and placebo, cyproheptadine 
showed no benefit compared with placebo. A later 
study carried out by Goldberg et al.,*” which used a 
higher dose of medication in a larger sample of 
patients, found that cyproheptadine was associated 
with significant weight gain in patients with the 
restricting subtype of AN. The greater medication 
effect on one subtype of patients may support the 
concept that restricting and binge/purge behaviors 
are associated with hyperserotonergic and hypo- 
serotonergic states, respectively, and further study 
would be needed to clarify this observation. 


Tetrahydrocannabinol (THO) 

THC has been studied in AN because of its 
appetite-stimulating effects. Results of a 4-week 
randomized, double-blind study of 11 patients 
with AN that compared oral THC with diazepam 
showed no benefit of THC on caloric intake, daily 
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weight gain, or psychological symptoms.”° In 
addition, THC was associated with negative side 
effects such as paranoia, sleep disturbance, and 
interpersonal sensitivity. A number of patients 
actually dropped out of the study due to the side 
effects they were experiencing. 


Zinc 

Patients who are zinc deficient may experience 
appetite change, weight loss, depression, and ame- 
norrhea. It has therefore been theorized that a zinc 
deficiency associated with the starvation that 
characterizes AN may contribute to patients’ 
psychopathology. Three separate double-blind, 
placebo-controlled studies of zinc supplementa- 
tion in patients with AN have failed to show 
conclusive evidence to support zinc supplemen- 
tation in this population.*’~*° 


Conclusions 


As have most reviews of the literature regarding the 
utility of medication in AN, the current summary 
has pointed out several small gaps in an extensive 
list of interventions considered, and highlighted a 
few potential pharmacologic treatments that could 
benefit from larger, more definitive trials. However, 
a more fundamental question is this: Why have the 
medication trials conducted to date been so uni- 
formly discouraging? The medication studies in 
AN conducted heretofore have been driven by two 
general hypotheses—that appetite stimulation is 
needed and that symptoms associated with AN 
such as depression and anxiety can be treated and 
will thereby improve the core disorder. It is curious 
for several reasons that these have been the pri- 
mary avenues of investigation for clinical trials in 
this population. For example, whereas patients 
with AN have lower ratings for hunger and higher 
ratings for satiety on assessment measures,”*” there 
is a relative lack of evidence for any physiological 
disturbance in appetite. In addition, the depressive 
symptoms seen in AN have been shown to be lar- 
gely reversible with refeeding.*' 

Given these contradictions, it is time to revisit 
the questions: What is the problem with AN? Or, 
more precisely: What core features of AN might be 
amenable to pharmacologic interventions? For 
example, is it possible that recurring and rigid cog- 
nitive processes characteristic of this illness are 
related both to poor medication response and to 
high recidivism? Might the recent reports of suc- 
cess with olanzapine derive from this medication’s 
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known effect on thought content and process and 
not any direct effect on appetite or weight? Our 
limited understanding of the psychobiology of AN 
and how the biologic disturbances are linked to 
cognitive-behavioral disturbances hampers our 
ability to identify promising pharmacologic and 
psychological interventions. 

Additional studies of the psychobiology and 
treatment of AN are crucial to advance the field 
and identify successful therapeutic strategies. 
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UPDATES AND NEW DIRECTIONS IN RESEARCH 


James Lock, MD'* 
Daniel le Grange, PhD* 


Family-Based Treatment of Eating Disorders 


ABSTRACT 

The current article provides a_ brief 
description of the theory and empirical 
support for family treatment of eating 
disorders. The main literature related to 
family treatment for anorexia nervosa 
(AN) and bulimia nervosa (BN) is reviewed 
and the findings highlighted. Family treat- 
ment, particularly as devised by research- 
ers at the Maudsley Hospital, appears to 
be an effective treatment for adolescents 


same age group, although evidence for 
this is in much shorter supply. Data sup- 
port the use of family treatments for ado- 
lescents with eating disorders. Controlled 
trials and other systematic research are 
needed to determine whether family 
treatment is the best approach. © 2005 
by Wiley Periodicals, Inc. 


Keywords: family treatment; eating 
disorders; adolescents 


with short-term AN 
appropriate treatment 


It also may be an 


for BN in the (int J Eat Disord 2005; 37:S64—S67) 


Introduction 


Family therapy is a commonly recommended and 
utilized treatment of eating disorders among ado- 
lescent populations.’ Anorexia nervosa (AN) is in 
many ways the paradigmatic illness for family ther- 
apy.” Both structural and strategic family therapy 
utilized work with AN families to illustrate both the 
theory and practice of these approaches.*’ In the 
case of structural family therapy, the symptoms of 
AN were conceived of as helping to maintain 
pathologic family processes such as avoidance of 
conflict, overprotectiveness, rigidity, and enmesh- 
ment. Interventions, including a family meal, were 
devised to enhance parental authority, challenge 
inappropriate alignments between children and 
parental figures, and encourage sibling subsystem 
development.*” In contrast, strategic family ther- 
apy is more limited in focus, addressing the impact 
of AN symptoms on the patient and family. It also 
does not presume a pathologic family process per 
se. Instead it is “agnostic” in theory.°* The 
approach is also noteworthy for its employment 
of paradoxic instructions (e.g., requesting that a 
child resist parental efforts to refeed or to eat to 
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have the strength to fight parental authority). 
Related work by Selvini-Palazzoli shares character- 
istics with the strategic and structural approaches, 
but views the family as deeply resistant to outside 
interventions.®’ Thus, therapists are nondirective 
and, instead, encourage families to explore, observe, 
and suggest changes among themselves. In addition, 
strategies to externalize the illness through narrative 
family therapy are also employed, although this 
is a more recent adaptation of Selvini-Palazzoli’s 
work.”!° 

Using elements of many of these early family ther- 
apy techniques, clinical researchers at the Maudsley 
Hospital devised a treatment approach specifically 
tailored to the needs of adolescents with AN.*'''* 
It is a highly practical approach, which initially 
focuses exclusively on problems related to improving 
eating and promoting weight gain in the adolescent 
with AN under the parents’ direction. Based on stra- 
tegic family approaches, the adolescent and family are 
viewed positively and the therapist takes a consulta- 
tive rather than authoritarian role in relation to the 
problems confronting them. The approach attempts 
to modify only problems in family structure that may 
make refeeding more difficult. As in structural family 
therapy, it includes a family meal that provides an 
opportunity for the therapist to coach parents on 
refeeding as well as to identify problem areas (e.g., 
avoidance of making demands, anger, and inadequate 
food choices). Throughout treatment, separation 
of the patient (externalization) from the illness as 
recommended by narrative therapists is emphasized 
to help parents not to blame their child for AN. 

Over the first few months of family treatment, 
using the Maudsley model, the family meets and 
reviews the patient’s progress on a weight chart 
and discusses what worked and did not work 
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during the previous week’s efforts to change eating 
and weight loss behaviors. No attention is paid to 
the cause of the illness or to family or individual 
factors that are not directly interfering with the task 
at hand. Once the patient is eating better and has 
gained weight to near normal levels, the therapist 
aims to assist the family in returning control of 
eating back to the adolescent. Under parental gui- 
dance, the adolescent typically although gradually 
establishes an age-appropriate level of indepen- 
dence around food and other weight-related issues 
(e.g., exercise and food choices). This part of 
treatment typically lasts 2-3 months. Only when 
eating and weight are no longer central to family 
concerns, does the therapist turn to more general 
adolescent issues independent of AN. The last part 
of treatment provides an opportunity for the thera- 
pist and family to evaluate the impact of AN on 
adolescence and on challenges that adolescent 
tasks (e.g., sexuality, autonomy, and leaving home) 
have on the patient and family. This part of treat- 
ment is generally brief, lasting no more than a few 
sessions over several months. 


Family-Based Treatment of AN 


Surprisingly little systematic research on the effi- 
cacy of family therapy for eating disorders exists 
despite its common clinical use. The earliest evi- 
dence to support family therapy for AN comes from 
two case series. Minuchin et al.* published a large 
case series that suggested that structural family 
therapy was effective, but the data have not been 
subject to scientific scrutiny. Another case series 
published by Stierlin and Weber'* also supports 
the effectiveness of family therapy for AN. Five 
randomized clinical trials examining variations 
on the Maudsley approach have been _ pub- 
lished.'''°-'? Although these trials are generally 
small in scale, and most did not use treatments 
found in manuals (Robin’s work included use of 
manuals), their findings are consistent so that this 
particular form of family treatment is effective for 
adolescents with AN. In particular, the seminal 
study by Russell et al.'' found that a subset of 18 
adolescent patients who had been ill with AN for 
less than 3 years had significantly better outcomes 
when treated with family treatment compared with 
individual supportive therapy. Adult patients and 
adolescents with longer duration of AN did not 
differ in outcome in respect to therapy type. At 
the 5-year follow-up, the subgroup of adolescent 
patients with the short duration of illness who had 
received family therapy continued to do signifi- 
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cantly better than those who had received indivi- 
dual therapy.*° Two other studies'*'® from the 
Maudsley group used family treatment for adoles- 
cents on an outpatient basis only. They found this 
to be a viable approach without first hospitalizing 
patients, and more tentatively, they found that 
patients with highly critical parents were more 
likely to improve when the parents and child were 
seen separately. Only one study of adults with more 
chronic AN used this form of family treatment as 
well as two individual treatments that were com- 
pared with treatment as usual. In that study,'’ all 
three specific treatments were more effective than 
treatment as usual, but none was superior to the 
other approaches. There are important limitations 
of these trials. The studies are all small with limited 
power. Manuals were not used in most of these 
studies and outcome measures were not stand- 
ardized. In addition, to date, published studies 
have only taken place in a single site, potentially 
limiting the generalization of the approach. In the 
Dare et al. study,'’ results are difficult to interpret 
because the drop out rate approached 40%. 

In the only published account of a family treatment 
outside the United Kingdom, Robin et al.'* examined a 
form of family treatment (i.e., behavioral family sys- 
tems therapy [BFST]) that shares some similarities 
with the Maudsley form of family treatment in that 
parents are encouraged to take responsibility for 
refeeding their son or daughter with AN. However, 
there are differences between BFST and the Maudsley 
approach, including specific training in communica- 
tion and problem skills after the refeeding period. In 
the Robin et al. study,'? BEST was compared with a 
form of psychodynamic individual psychotherapy 
(i.e., ego-oriented individual therapy [EOIT]) aimed 
at enhancing adolescent self-esteem, self-efficacy, 
and assertiveness. EOIT also included a family com- 
ponent, but it was aimed not at refeeding, but rather 
on how parents could support autonomy develop- 
ment. At the end of 1 year of treatment, family treat- 
ment was superior in terms of improved weight gain 
and return of menses. However, at follow-up 1 year 
later, no differences between the groups remained. 
This study’s strengths included the use of standard- 
ized therapies in both treatment arms, examination of 
a range of outcome measures, and a year of follow-up 
assessment after the end of treatment. Conversely, it 
has been suggested that by not controlling for family 
involvement in EOIT, the results of the comparison of 
EOIT and BFST are difficult to interpret. However, 
although the study did not fully control for the pre- 
sence of the family in treatment, the role and function 
of parental involvement are clearly distinguishable 
between BFST and EOIT. 
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Recent Developments and Future Directions 


Current refinements of the Maudsley approach 
by Lock and le Grange*'** and Krautter and Lock** 
suggest that this treatment approach can be stan- 
dardized and that the treatment is acceptable to 
patients and families. Also, a more intensive multi- 
ple-family format of the Maudsley approach has 
been proposed and is currently under investigation 
as an alternative therapeutic approach.***° 
Further, a trial comparing short-term and long- 
term family-based treatment in a large sample in 
the United States was completed recently. This 
study will provide data on the portability of the 
Maudsley approach, which is currently not avail- 
able. Future studies should also examine other 
family approaches to AN, particularly those that 
do not include a family refeeding component, to 
determine if it is parental control over eating or 
changes in parental and family dynamics that 
account for improvements. 


Family-Based Treatment of Bulimia 
Nervosa (BN) 


Compared with AN, there are few systematic 
accounts of family therapy of adult BN, with several 
of these describing single cases only.*’~*° Two stu- 
dies*’*' of family therapy for BN give a clear 
account of treatment. Findings from these studies 
were inconclusive. Neither of these studies, or the 
large number of treatment trials for adults with BN 
using other treatment modalities, specifically 
investigated adolescent BN patients. Even though 
AN and BN are distinct syndromes, there are con- 
siderable overlaps in symptomatology.*’*' For 
these reasons, as well as for developmental reasons 
having to do with the younger age and dependency 
of adolescents, family treatments have also been 
considered for adolescents with BN.” In one 
small case series, Dodge et al.** found that adoles- 
cents with BN using the Maudsley family treatment 
model improved. Specifically, family education 
about BN and parents helping to disrupt binge 
eating and purging episodes were identified as 
important contributions to improved outcomes 
using family treatment. The progression through 
family-based treatment in an adolescent with BN 
is also clearly outlined in a recent case study.*' 
Additional support for family-based treatment for 
adolescent BN is provided by adolescent AN stu- 
dies where adolescents with the binge/purge sub- 
type of AN treated with this approach improved to 
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the same degree as adolescent patients with the 
purely restrictive subtype of AN.'® 


Future Directions 


At the time of writing, two controlled trials utiliz- 
ing family-based treatment for adolescent BN are 
nearing completion. Other pilot studies have uti- 
lized parents in cognitive-behavioral treatment 
(CBT) for adolescents with BN and these findings 
suggest that family involvement may be an impor- 
tant contributor to future enhancement of CBT for 
this population.** Because adolescents with BN do 
not control their environments at home or school, 
nor the food choices available to them, parents can 
facilitate changes in these setting that support 
behavioral change. For example, parents can be 
employed in CBT to assist in regularizing meal 
patterns, disrupting binge eating or purging epi- 
sodes, providing emotional support, and assisting 
with behavioral experiments. In addition, family 
therapy in the context of CBT allows the adolescent 
to explore pertinent family issues, behaviors, and 
attitudes on the part of parents and other family 
members that can contribute to heightened feel- 
ings of shame and guilt and thereby reinforce 
symptomatic behavior. Many adolescents report 
that parental involvement is helpful to them when 
their involvement is supportive rather than judg- 
mental and critical. It is possible that family invol- 
vement may help to reduce shame and guilt that 
commonly co-occur with BN by highlighting the 
fact that problems are due to an illness rather 
than due to indulgent and willful adolescents. 


Conclusions 


Both clinical and empirical findings suggest that 
family treatment can be helpful for adolescents 
with eating disorders. Although the total empirical 
evidence is limited, the existing data particularly 
support the use of parental refeeding techniques 
employed in the family approach developed at the 
Maudsley Hospital for adolescents with short-term 
AN.** Conversely, preliminary and pilot data sug- 
gest that there is likely a significant role to be 
played by parents and other family members in 
helping adolescents with BN as well.*'** The 
more difficult question that needs answering is 
whether for either condition, family therapy is the 
treatment of choice. Many adherents of individual 
approaches argue that the developmental tasks of 
adolescence related to autonomy and separation 
from parents can be undermined through the 
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application of therapy that takes control over eat- 
ing and weight-related behaviors away from the 
adolescent. These are important objections and 
exploration of the best approach requires that 
future randomized clinical trials focus on compar- 
isons of treatments that take into account develop- 
mental variables as well as specific treatments. 
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UPDATES AND NEW DIRECTIONS IN RESEARCH 


Personality and Anorexia Nervosa 


personality variables may significantly 
predict the course and outcome of AN. 
Personality variables may be risk factors 
for AN, consequences of AN, share a 
common cause with AN, or affect the 
course and outcome of AN. This literature 
would be enhanced by the articulation of 
conceptual models of these relationships 
that can be empirically tested. © 2005 
by Wiley Periodicals, Inc. 


ABSTRACT 

We provided a selective review of the rela- 
tionship between anorexia nervosa (AN) 
and personality. They reviewed the exist- 
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ing empirical literature examining the 
relationship between AN and personality 
In spite of continued methodologic chal- 


lenges related to personality assessment, 
there appears to be a relatively common 
phenotype in restricting-type AN charac- 
terized by high degrees of obsessionality, 
However, 
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restraint, and perfectionism 


there is also evidence of variability within 
the AN diagnostic category that is related 
variables. 


ity temperament 


(int J Eat Disord 2005; 37:S68—S71) 


to personality 


Importantly, 


Introduction 


The relationship of anorexia nervosa (AN) and per- 
sonality traits and disorders has gained considerable 
attention in the last decade. The idea that person- 
ality or temperament variables may be significant 
risk factors for AN has received particular attention, 
although issues of cause and effect, as well as mea- 
surement limitations, continue to temper the 
strength of the inferences that can be drawn about 
this relationship. In the current article, we pose 
several important questions that we believe are rele- 
ant to this area of study and, with a selective and 
limited review of the field, attempt to answer each. 


What are the Major Conceptual 
Models of the Relationship Between 
AN and Personality? 


The relationship between AN and personality has 
received substantial empirical testing in spite of the 
fact that conceptual models of the nature of this 
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relationship have been scant and not well defined. 
The most commonly tested models include the 
predispositional model, the complication model, 
the common cause model, and the pathoplasty 
model, although most of the empirical work has 
not specified the model which is under study. 

The predispositional model depicts a relationship 
in which a personality construct precedes and 
increases the risk of developing AN. Furthermore, 
this model assumes that the personality disturbance 
and eating disorder are independent conditions in 
which the etiology and pathophysiology of the two 
disorders are distinct. The best test of this model is a 
prospective design in which the temporal order of 
AN and personality traits is clear, although, to date, 
no study has employed this methodology with AN. 
However, several prospective studies of disordered 
eating have been conducted. For example, pros- 
pective work has implicated negative affect, poor 
interoceptive awareness, and perfectionism as per- 
sonality risk factors for developing, worsening, or 
maintaining eating disorder symptoms in adoles- 
cents." Other more recent prospective studies 
(not specific to AN) also found that neuroticism 
predicted the development of eating disorders over 
time.*” In sum, the limited prospective work in the 
field suggests that negative emotionality and perfec- 
tionism are likely predispositional or maintenance 
factors for AN and restrictive patterns of disordered 
eating.° More recently, poor interoceptive aware- 
ness, ineffectiveness, and obsessive-compulsive 
personality features were judged to be probable 
risk factors for disordered eating (unpublished 
observations). 
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The complication model specifies that variation 
in personality is the product or complication of the 
eating disorder itself. One example would be per- 
sonality changes as a result of the current eating 
disorder. The landmark study by Keys et al.,’ in 
which semistarved participants were found to exhi- 
bit many symptoms associated with AN, including 
personality constructs such as _ obsessionality, 
exemplifies how these complication effects may 
emerge in response to the semistarved state. Bar- 
ring such a powerful experimental design, compar- 
ing ill individuals with recovered individuals with 
AN or recovered AN individuals with never-ill indi- 
viduals also provides a test of this model. This line 
of research has implicated obsessional personality 
traits both in terms of the short-term (i.e., state 
effects) and long-term changes (i.e., scar effects) 
in personality associated with the presence of the 
eating disorder.*” Other personality traits poten- 
tially representing “scarring” complications of the 
eating disorder are ineffectiveness, poor interocep- 
tive awareness, drive for thinness, restraint, harm 
avoidance, and conformance to authority.'° 

The common cause model suggests that person- 
ality traits/disorders and AN are different condi- 
tions that are both caused by an overlapping 
factor(s). The family study design is one of the 
best tests of this model, if we are indeed testing 
for familial-based factors. Specifically, to test for 
shared familial etiology between AN and a person- 
ality disorder/trait, one would ideally use a family 
study design with the following four groups: AN 
probands with the personality disorder (or high 
levels of the trait), AN probands without the 
personality disorder (or low levels of the trait), 
non-eating disorder probands with the personality 
disorder (or high levels of the trait), and non-eat- 
ing disorder probands without the personality 
disorder (or low levels of the trait). If AN and a 
personality disorder (or trait) share a common 
cause, one would expect elevated rates of both 
AN and the personality disorder (or trait) among 
the relatives of the first three clinical groups com- 
pared with the relatives of the control group. No 
family studies to date have included this ideal 
four-cell design. However, two studies that lacked 
the “personality-disorder-only” cell have found 
evidence for a common cause for restricting- 
type AN (RAN) and obsessive-compulsive person- 
ality disorder (OCPD)'' (also Strober, personal 
communication). 

An alternative, even more powerful test of the com- 
mon cause model is a multivariate twin study design. 
One recent study that focused on personality and eat- 
ing pathology (although not AN specifically) found 
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that the relationship between higher-order personal- 
ity traits (i.e., negative emotionality, positive emotion- 
ality, and constraint) and disordered eating attitudes 
and behavior (i.e., body dissatisfaction, weight preoc- 
cupation, binge eating, and compensatory behavior) 
is primarily mediated through shared genes, although 
much of the genetic influence on eating attitudes 
and behaviors is still due to factors other than person- 
ality.'* By contrast, another recent study using the 
same methodology found that the relationship 
between disordered eating and neuroticism, specifi- 
cally, was influenced by nonshared environmental 
factors rather than shared genetic factors.'* 

Finally, the pathoplasty model suggests that per- 
sonality disorders or traits may influence the 
course and outcome of AN. A prospective design 
provides an ideal test of this model, whereas cross- 
sectional designs can provide an alternate, less rig- 
orous test of the pathoplasty model. Prospective 
research has found that OCPD traits and maturity 
fears are associated with poor outcome in AN 
patients.'*"'® Cross-sectional data have addition- 
ally implicated harm avoidance as a poor prognos- 
tic feature.'’ By contrast, prospective studies have 
found that hysterical personality traits'*'®'* and 
self-directedness (i.e., having a clear sense of one- 
self and one’s goals)'’ are associated with better 
outcome in individuals with AN. 

Although there indeed may be variations of these 
models, they represent a basic conceptual overview 
of the relationship between AN and personality. We 
believe that these models are conceptually distinct 
and nonoverlapping, but it is important to remem- 
ber that a given study may provide data that offer 
tests of several models. The field would benefit from 
a more consistent a priori delineation of the specific 
model of personality and AN that is being tested in a 
given study. Such rigorous model specification may 
decrease the often conflicting or even contradictory 
findings from empirical studies in the field. 


is There a Personality Phenotype 
Associated With RAN? 


The prototypic personality profile of an individual 
with RAN is well known to any clinician in the field. 
Someone with this diagnosis is frequently con- 
strained, conforming, obsessional, rigid, and per- 
fectionistic. Such a homogeneous personality 
presentation is unprecedented in any other area of 
psychopathology and suggests a strong genetic 
influence. 
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Although it is as of yet unknown exactly what is 
inherited that increases the risk for developing AN, 
one likely candidate is a fearful, constrained tempera- 
ment. Strober”’ has posited that such personality 
traits may mediate environmental events associated 
with adolescence in a manner that increases the risk 
of developing AN. Importantly, not only are the pro- 
bands themselves constrained and fearful, but so are 
their family members, who are also characterized by 
low self-directedness, high harm avoidance, and per- 
fectionism,”' a temperament which, therefore, may 
be partly heritable. 


Is There Any Evidence of Personality- 
Based Variability Within the AN 
Diagnostic Construct? 


In spite of the strength of the association between 
conforming, obsessional, and perfectionistic person- 
ality traits and AN, there is some recent evidence that 
there may be personality-related variability within the 
AN diagnostic construct. For example, Keel et al.** used 
latent class analysis to identify two subtypes of RAN 
individuals, one with obsessive-compulsive features 
and one without such features. Similarly, a growing 
number of studies have used cluster analytic techni- 
ques to derive personality-based groupings of eating- 
disordered individuals.~*** Consistently, these studies 
have identified three groupings of eating-disordered 
individuals: a relatively high-functioning perfectionis- 
tic group, a compulsive and emotionally constricted 
group, and a highly impulsive group. Furthermore, 
cluster analytic studies that have included individuals 
with both AN and bulimia nervosa (BN) find that these 
clusters characterize both eating disorder diagnoses, 
suggesting personality-based variability within the 
AN category. This was demonstrated more clearly in a 
recent study on AN in which three clusters, paralleling 
these previously identified clusters, were identified 
(unpublished observations). Consequently, there 
may be patterned within-diagnosis heterogeneity~* 
that can be modeled with personality traits to further 
clarify AN phenotypes. 


Can Personality Help Clarify 
Diagnostic Crossover Between AN 
and BN? 


A few studies testing the pathoplasty model suggest 
that certain personality features (i.e., hysterical 
personality traits, obsessive-compulsive traits) pre- 
dict clinical course.'* Tozzi et al.” also tested a 
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pathoplasty hypothesis by examining whether per- 
sonality variables could predict diagnostic crossover 
between AN and BN, a relatively common and diag- 
nostically significant phenomenon. These _res- 
earchers found that low levels of self-directedness 
predicted crossover from AN to BN and that low 
levels of novelty seeking, along with low self-direct- 
edness, predicted diagnostic crossover from BN to 
AN. This finding raises interesting speculation about 
personality-based influences on changes in AN 
symptoms over time, as well as personality-based 
similarities between AN and BN in some partici- 
pants, which increases the risk for both disorders. 
Although it has not yet been thoroughly tested, it is 
interesting to speculate about whether a personal- 
ity-based classification of eating-disordered indivi- 
duals, across diagnoses, would be a better predictor 
of course and perhaps, treatment outcome com- 
pared with a symptom-based classification.~* 


Conclusion 


There continues to be evidence that personality 
variables are closely related to AN and may, in 
fact, represent familial-based risk factors. However, 
it is also clear that certain personality variables are 
a consequence of the AN, whereas others may 
influence the course of AN, without causal status. 
Also, any given trait may have predispositional, 
complication, common cause, or pathoplastic sig- 
nificance for AN. Importantly, studies of the rela- 
tionship of personality and AN will be greatly 
enhanced by careful consideration and specifica- 
tion of the conceptual model and associated 
hypotheses that are being tested with empirical 
data. 
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UPDATES AND NEW DIRECTIONS IN RESEARCH 


Neuropsychological Studies in Anorexia Nervosa 


targeted functions and will improve the 
chances of detecting a problem, of explor- 
ing its ecologic validity, and of tailoring a 
treatment. We have demonstrated this 
approach using our neuropsychological 
studies of cognitive flexibility in anor- 
exia nervosa (AN). © 2005 by Wiley Per- 
iodicals, Inc. 


ABSTRACT 

Neuropsychological findings in eating dis- 
orders are somewhat inconsistent. This 
may be because individual studies have 
used a broad range of tests on relatively 
small, heterogeneous clinical groups, thus 
limiting the detection of subtle neuropsy- 
chological differences in these patients 
Therefore, rather than using broad assess- 
ments of a variety of neuropsychological 
functions, adoption of a more focused, 
hypothesis-driven approach based on 
clinical practice is proposed. This will 
allow more in-depth investigations of 
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Introduction 


Neuropsychological tests were developed originally 
to assess the effects of brain lesions or trauma, but 
increasingly are being used to examine psychiatric 
populations for which neuropsychological impair- 
ments are likely to be much less severe. Further- 
more, neuropsychological tests are now being used 
to assist with diagnosis, to obtain quantifiable data 
on the condition, and to develop treatment plans. 
Therefore, it is timely to reflect on how these neu- 
ropsychological tools should be used in the future, 
particularly for individuals with anorexia nervosa 
(AN). We have reviewed our own and other data 
on neuropsychological developments in AN. 


Research Studies in Psychiatric 
Patients Including Those With AN 


In psychiatry, neuropsychological testing has typi- 
cally been directed towards some aspect of cognitive 
ability. The value of this approach in individuals with 
psychiatric disorders is relatively well established.’ 
This is apparent in several comprehensive reviews of 
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neuropsychological findings in different psychiatric 
disorders. For example, Heinrichs and Zakzanis* 
reviewed 204 studies of schizophrenia and reported 
moderate to large effect sizes in 22 neurocognitive 
tests, indicating broad cognitive impairment in schi- 
zophrenia with varying degrees of deficit in all ability 
domains measured by standard neuropsychological 
tests. Conversely, in a recent systematic review 
of studies of cognitive impairment in obsessive-com- 
pulsive disorder (OCD), it was concluded that there 
is no clear and specific neuropsychological profile 
for the OCD patient group, but there is some evi- 
dence for dysfunction in visuospatial memory and 
verbal memory when tasks require effortful encoding 
strategies. For example, in studies assessing execu- 
tive functioning such as fluency, set-shifting, plan- 
ning, and problem-solving abilities, contradictory 
results have been obtained.** 

A search of the literature using the terms neuropsy- 
chology, anorexia, cognitive performance, and execu- 
tive functions in Psycinfo, Medline, and Web of 
Science, together with a manual search of specialist 
eating disorders journals, identified 36 articles of spe- 
cific relevance to this review. The conclusions that can 
be drawn are constrained by the fact that there are a 
number of methodologic limitations inherent in the 
reports. Basically, there is no consensus on the exis- 
tence of neuropsychological impairment in AN even 
though several lines of research indicate that it 
is accompanied by neurobiologic (e.g., structural) 
abnormalities.” * This apparent absence of consistent 
reports of neuropsychological impairment in AN may 
reflect the true situation or, alternatively, may reflect 
the fact that there have been fewer neuropsychologi- 
cal studies of eating disorders than of other major 
psychiatric disorders. In addition, it may also be 
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related to the fact that there is a lack of consistency in 
the design of the studies, in terms of patient sample 
(case-control, cross-sectional, or longitudinal) and 
methodology (e.g., the tests employed to measure 
the same function). Diagnostic issues are particularly 
problematic, as 44% of the reviewed studies were 
published before the introduction of the 4th ed. of 
the Diagnostic and Statistical Manual of Mental Dis- 
orders (DSM-IV; American Psychiatric Association, 
Washington, DC, 1994) and the transition to the 
separation of patients into diagnostic subtypes. In 
addition, some studies suffer from design weaknesses, 
including small sample sizes, leading to inadequate 
statistical power, or failure to define case status or 
recovery. Furthermore, only 12 studies used a follow- 
up design to investigate whether weight gain affects 
cognitive performance and only two reported data 
obtained from long-term recovered patients.” 


Several comprehensive reviews have focused on 
neurocognitive functioning in AN.'°-'* For example, 
Braun and Chouinard”® set the scene by introducing 
the question: “Is AN a neuropsychological disorder”? 
and cautioned that large studies and twin data would 
be necessary to establish whether neuropsychologi- 
cal characteristics are trait or state characteristics. 
Touyz and Beumont'* compared AN and bulimia 
(BN) patients and found no difference in neuropsy- 
chological performance between these groups. More 
recently, Lauer'' observed that the most robust neu- 
ropsychological findings in eating disorders relate to 
attentional deficits involving selective attention 
(enhanced distractibility) and flexibility/ inhibition 
functions (response selection). Lauer noted that 
only 40% of patients show impairment in these 
domains and that those individuals do not differ in 
terms of clinical characteristics from those without 
such deficits. Furthermore, these authors reported 
that such neurocognitive impairments tended to dis- 
appear in parallel with weight restoration. 

Some general limitations exist throughout most 
of the neuropsychological research conducted on 
individuals with eating disorders, namely, that most 
studies have used a broad range of different neurop- 
sychological tests and have involved AN groups that 
have varied in their clinical severity. Some of these 
issues make it rather difficult to compare findings 
and to make generalized statements. One way of 
overcoming this is to focus research on targeted 
hypotheses and to investigate a specific neuropsy- 
chological function in depth using various tests, 
rather than looking at all the functions with a single 
test that might not be sufficiently sensitive to detect 
differences in an AN population. It is also important 
to define the clinical groups in a standardized way. 
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Neuropsychological Issues in AN 


A review of the literature shows that a number of 
questions remain only partially addressed. We have 
highlighted these questions and discussed the lim- 
ited extant research that addresses them. 


To what extent are neuropsychological impair- 
ments in AN due to a malfunction of specific neuro- 
logic systems, or represent suboptimal performance 
as a consequence of more subtle neuropsychiatric 
dysfunction? Evidence from studies using the Stroop 
test suggests there are attentional biases in relation 
to body and weight stimuli in AN,'* but it seems 
likely that these are perturbations in homeostatically 
constructed normal neural mechanisms, rather than 
fundamental malfunctions of neurocognitive mod- 
ules. Alternatively, the discovery of specific impair- 
ments in executive function may be due to a more 
specific neural abnormality. 

Are neuropsychological characteristics reflective 
of traits that are genetic and/or have emerged neu- 
rodevelopmentally or are they state related? Trait 
characteristics should be largely invariant and 
remain after recovery from illness. Some studies 
have reported that in acute underweight AN subjects, 
there is mild impairment in skills such as short-term 
verbal and visual memory, visuospatial construction 
problem solving, and reaction time, but that after 
weight recovery, these cognitive deficits dimin- 
ish.'*-'® In contrast, however, Green et al.,'’ Kingston 
et al.,'* and Tchanturia et al.'? have not observed 
such improvements in cognitive function after 
recovery. Thus, whether these neuropsychological 
deficits are state or trait related remains unresolved. 
It is clear that there is a need to investigate neurop- 
sychological function in patients who attain full psy- 
chiatric recovery (i.e., recovery should not simply be 
defined in terms of weight gain). 

How can we establish if neurobiologic abnormal- 
ities exist premorbidly, and explore whether they are 
antecedents for AN or are a consequence of the 
illness? Evidence suggests that there are both neuro- 
logic impairments~’ and brain structural abnormal- 
ities in AN. However, even if structural brain changes 
can be demonstrated in AN, the functional correlates 
of these may be more difficult to ascertain. For exam- 
ple, in a recent study, we have reported decreases of 
approximately 10% in hippocampal volume in AN 
subjects but that it is not accompanied by neuropsy- 
chological changes in hippocampal function.*' Cur- 
rently, attempts are being made to address such 
issues related to structure and function using neu- 
roimaging techniques in combination with psycho- 
logical tools. For example, in our functional 
Magnetic Resonance Imaging (fMRI) studies,”*~** 
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brain reactivity to photographs of high-calorie foods 
differentiates women with eating disorders from 
controls. There are three main findings. First, BN 
and AN subjects share an abnormal reaction to 
food in the orbitofrontal (OFC) and anterior cingu- 
late cortices (ACC). It is noteworthy that the OFC and 
ACC are involved in emotional processing~”*° and 
that abnormal activations in these areas are found in 
response to disease-related stimuli in OCD**~*’ and 
addiction,” two conditions with symptom overlap 
with eating disorders. Second, in patients with eating 
disorders, reactivity to food stimuli in lateral associa- 
tive cortical areas (parietal, lateral prefrontal) is 
decreased compared with controls. This is especially 
so in BN patients who show markedly decreased 
reactivity to food in the lateral prefrontal cortex. As 
the lateral prefrontal cortex is involved in inhibition 
and suppression of undesirable behaviors, we inter- 
preted this as corresponding to a lack of control over 
eating. Finally, women with long-term recovery from 
AN showed greater lateral and apical prefrontal reac- 
tivity to food than age-matched chronic patients. 
One hypothesis is that this increase in functionality 
of these regions is associated with therapeutic 
change. What will be necessary in the future will be 
longitudinal neuroimaging studies of eating disorder 
participants as these have the potential to address 
issues related to cause and effect. Another approach 
will be to examine unaffected twins and/or siblings. 


What are the clinical implications of neuropsy- 
chological research in AN? Understanding the 
neural underpinning of cognitive dysfunction in 
AN will increase our theoretical knowledge in a gen- 
eral way, but may also provide insights into the day- 
to-day functioning of people with AN. Currently, 
relatively littke work has been done on neuropsycho- 
logical rehabilitation in psychiatric patients. To 
obtain this information, it will be necessary to con- 
duct studies using “ecologically valid” procedures, 
in other words, laboratory-based tests that attempt 
to simulate “real world” cognitive demands. In this 
way, neuropsychological deficits can be defined in 
terms of disability, with the possibility that new 
forms of treatment will take this into account. This 
will mirror developments in the management of 
other neuropsychiatric disorders. 


Studies of Cognitive Flexibility 
in AN 


We have not yet addressed all four of the critical 
issues outlined above. However, our ongoing neu- 
ropsychological studies have begun to address them. 
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Our research has been based on the observation that 
people with AN show, as core features, high harm 
avoidance, inflexibility of thinking, rigid behaviors 
around eating, and high perfectionism.”*' In addition, 
neuropsychological studies have highlighted a ten- 
dency to be inflexible on cognitive tasks and an 
inability to change past patterns of thinking. These 
features can be conceptualized as difficulties in set- 
shifting and we hypothesized that people with AN 
would demonstrate this inflexibility in an experi- 
mental setting. Set-shifting ability is essential for 
cognitive-behavioral flexibility, allowing the adapta- 
tion of behavior in line with changing demands of 
the environment. Problems in set-shifting may man- 
ifest in a variety of forms related to cognitive inflex- 
ibility (e.g., concrete and rigid approaches to 
problem-solving and stimulus-bound behavior) and 
response inflexibility (e.g., perseverative or stereo- 
typed behaviors). The hypothesis was supported in 
a series of studies conducted by our group (Table 1). 
We began with a simple perceptual test, the Haptic 
illusion task, to establish if people with AN would 
demonstrate set-shifting difficulties in the percep- 
tual domain.” We eliminated the possibility that 
the observed difficulties were due to a broader diffi- 
culty on perceptual tasks, as suggested by Grunwald 
et al.,*** by conducting a study using both cognitive 
and perceptual set-shifting tasks. We found that set- 
shifting difficulties observed in AN were not 
restricted to the perceptual domain. Furthermore, 
set-shifting difficulties were also evident in indivi- 
duals long-term recovered from AN.*° These initial 
studies suggested that these features are not purely a 
function of the acute illness state. Subsequently, we 
developed a broader battery of set-shift tasks, 
applied to a larger sample of individuals with eating 
disorders, to explore the specificity of our findings. 
Broad set-shifting difficulties were evident in indivi- 
duals with AN both during the acute phase of the 
illness and after weight restoration (longitudinal 
data).*° It is noteworthy that a separate comparison 
between individuals with acute AN and long-term 
recovered patients (cross-sectional data)'? showed 
that normal performance was only present in a sub- 
sample of the set-shifting tasks in the long-term 
recovered group. 

We have also extended this research using the 
same neuropsychological tests in sister pairs dis- 
cordant for AN. Results suggest that difficulties in 
set-shifting are shared by the healthy sisters of 
those with AN.*’ This observation raises the intri- 
guing possibility of set-shifting representing a 
potential endophenotype for genetic studies of AN. 

Because of the conceptual similarities between 
neuropsychological measures of inflexibility and 
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TABLE 1. Cognitive flexibility in AN: studies by our group over the past 5 years 
No. and Groups Case-Control/ 
Study Tests Employed of Participants (years) BMI Follow-Up Core Findings 


Perceptual illusions 15 AN 
15 BN 
28 HC 
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Tchanturia et al.*? Perceptual illusions 30 AN 
Cognitive shift 16 AN Rec 
23 HC 


Perceptual illusions 34 AN 
Cognitive shift Trail mak- 19 BN 
ing A,B Brixton Picture set 35 HC 


Tchanturia et al.*° 


Perceptual illusions 34 AN 
Cognitive shift Trail mak- 18 AN Rec 
ing A,B Brixton Picture set 36 HC 


Tchanturia et al.*° 


Holliday et al.*” Perceptual illusions 47 AN 
Cognitive shift Trail mak- 47 sisters 
ing A,B Brixton Picture set 47 nonrelated 


controls 


AN and BN had higher per 
20.0 ceptual rigidity vs. controls 


14.1. Cross-sectional 


14.6 Cross-sectional AN acute and AN Rec had high 
30.0 20.1 perceptual and cognitive 
276 213 rigidity. 


26.7 13.7. Cross-sectional AN (acute) demonstrated a 
265 218 wider range of set-shifting 
248 21.8 difficulties vs. BN and con- 


trol groups 


AN and AN Rec had high 
perceptual rigidity. In cog- 
nitive shifting, the AN Rec 
group was doing better 
than the AN acute group 
Childhood perfectionism 
was highly associated with 

inflexibility 


13.7 20 patients were followed 
up after weight gain (in- 
218 patient program) 


26.3 17.9 Sister pair and HC Unaffected sisters had higher 
276 228 levels of perceptual rigidity 
26.5 22.1 vs. control group. 


Means of the values are shown. 


clinical and empirical observations of a rigid and 
inflexible personality in AN, we explored the rela- 
tionship between these constructs. From the view- 
point of premorbid childhood traits, childhood 
inflexibility was found to be highly predictive (40% 
using the hierarchical regression backward method) 
of set-shifting difficulties.’ However, using the 
temperament scales from the Temperament and 
Character Inventory revised (TCIr),*’ no strong rela- 
tionship between personality and neuropsychologi- 
cal performance was observed, although harm 
avoidance had a small effect (12% using regression 
modeling with standard errors). Therefore, we have 
concluded that measures of personality vary in the 
extent to which they tap the features assessed by the 
neuropsychological tests, with childhood inflexibil- 
ity showing the strongest association with the vari- 
ables tested to date. 

From the consistent results we have obtained 
showing reduced cognitive flexibility in AN, we 
are investigating the efficacy of a flexibility inter- 
vention program in an inpatient treatment setting. 
Our preliminary observations indicate that feed- 
back on neuropsychological assessment and cog- 
nitive remediation using a flexibility module is 
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Note: AN = anorexia nervosa; AN Rec = anorexia long-term recovered; BN = bulimia nervosa; HC = healthy comparison group; BMI = body mass index 


beneficial for people with AN at a severe stage of 
illness if they have problems with set-shifting 
tasks. 


Conclusions 


There is a general consensus that there are no gross 
neuropsychological deficits in AN. Reported deficits 
such as cognitive rigidity are likely to be subtle and 
may be difficult to formally demonstrate with tools 
that have been developed for research/assessment of 
patients with severe brain lesions. Therefore, we pro- 
pose the adoption of an experimentally driven 
approach rather than of the use of broad assessments 
of neuropsychological function. This approach will 
require the use of substantial sample sizes that will 
(a) allow the identification of subtle neuropsycholo- 
gical deficits, (b) enable deficits to be related to clin- 
ical symptomatology, and (c) establish potential 
relationships with personality measures and/or bio- 
logic measures. By integrating this approach into a 
longitudinal design, it will also be possible to address 
issues of state versus trait. This might be followed 
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by ecologically valid paradigms to examine how 
putative neuropsychological deficits affect daily 
functioning and, ultimately, the development of 
focused intervention programs based on research 
evidence. 
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The current article reviews the literature 
on parenting among women with EDs, 
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an intervention addressing their parenting 
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Introduction 


Children of women with anorexia nervosa (AN) 
may be at risk for developing eating disorders 
(EDs) themselves.' Little research has examined 
parenting among women with an ED history. Data 
are primarily derived from case studies, which are 
limited in their generalization. In addition, 
mothers studied have varied in several respects, 
including the severity and type of their ED, and 
recovery status and duration, further complicating 
interpretation of extant studies. Moreover, ED diag- 
nostic criteria have evolved in the past three dec- 
ades.* This review highlights studies relevant to 
individuals whose symptoms are consistent with 
the current conceptualization of AN (both restrict- 
ing and purging subtypes). Thus, the terms AN and 
EDs are used throughout the article. 

Mothers with EDs are typically very concerned 
about their children’s well-being. Indeed, many 
seek treatment because they are aware of the nega- 
tive effects their ED has on their children.° These 
concerns appear warranted. The offspring of 
women with EDs are at risk for perinatal mortality, 
premature birth, low birth weight and birth defects, 
and are more likely than controls to develop feed- 
ing problems and nonorganic failure to thrive.°® 
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Thus, these mothers are important targets of inter- 
vention. The current article reviews research high- 
lighting concerns of mothers with EDs and briefly 
describes an intervention being developed to 
address these concerns. 


Extent of the Problem 


AN and Childbearing 


Although results are mixed, several studies have 
found no differences in fertility rates of women with 
AN histories and controls.°? Moreover, women with 
EDs who have difficulty conceiving often seek fertil- 
ity treatment.*® Due to recent advances in such 
treatment,'® it is likely that more women with AN 
are having children than ever before. 


AN and Pregnancy 


For many women with EDs, pregnancy is asso- 
ciated with symptom remission.'''* However, for 
the majority of these women, symptoms return 
postpartum.”’''-'* Women with AN histories appear 
particularly vulnerable to relapse postpartum, even 
if they have been asymptomatic for years.”'' For 
others, the desire to lose weight after childbirth 
triggers ED initiation.*'* 


Nutritional Deficiencies among Offspring 
of Mothers with AN 


Children of mothers with AN appear to be at risk 
for malnourishment. For example, van Wezel-Meijler 
and Wit* described 7 children with stunting and low 
weight, all of whom had mothers with AN histories. 
These children ate eagerly and gained weight rapidly 
when fed in the hospital, suggesting that their feed- 
ing problems were due to insufficient nutrition at 
home. Others have found that children of mothers 
with AN were undernourished’ and weighed less 
than children of mothers without EDs,'*'® even 
when there were no significant group differences in 
birth weights. 


$77 


f 
| 


MAZZEO ET AL. 


Potential Avenues of Risk 


Genetic Influences 


Family and twin studies indicate that genetics 
play an important role in AN development, 
although expression of this predisposition is not 
inevitable.'’ Recent research has highlighted the 
importance of gene-environment correlations. 
Children’s environments may either facilitate or 
inhibit gene expression.’ If the environment could 
be manipulated through an intervention, children’s 
exposure to environmental factors that influence 
ED risk could, theoretically, be reduced. 


Feeding Practices 


Russell et al.* found that women with AN used 
several methods to limit their children’s dietary 
intake, including diluting bottles, reducing the 
amount and types of food in the home, and limit- 
ing food to mealtimes. Others found that mothers 
with EDs did not cook for their children to avoid 
dealing with food.'* Mothers with EDs were also 
more likely than controls to use rigid feeding sche- 
dules and to have difficulty coping if their children 
showed signs of hunger outside of these times.'® 
These mothers also frequently used food for non- 
nutritive purposes, including communicating 
affection, rewarding, or punishing their chil- 
dren.”'® These maternal behaviors and attitudes 
may have serious consequences for children’s 
future eating patterns. Studies of nonclinical sam- 
ples have found that children of mothers who are 
highly controlling of food intake manifest less 
ability to self-regulate their diets.*° 


Attitudes Towards Feeding and Weight 


Mothers with EDs appear to have unrealistic 
expectations about appropriate eating behavior 
for young children. For example, they were more 
likely than controls to report that their infants 
“dawdled” while eating.'? Other studies have 
found that mothers with EDs perceive their chil- 
dren as “overeating” despite evidence that they are 
malnourished.* 

Mothers with AN may also increase their chil- 
dren’s ED risk by overemphasizing weight. Women 
with EDs are typically very worried about their chil- 
dren’s weight, even when it is within the normal 
range.*'* Several studies have found that women 
with EDs have tried to help their young children 
lose weight.’*' Further, mothers’ satisfaction with 
their children’s size is negatively associated with 
the severity of their own ED symptomatology.'® 
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These findings are disturbing, as they indicate that 
children of mothers with EDs are likely not only to 
lack a maternal role model of healthy eating, but 
also are more likely than their peers to feel maternal 
pressure to lose weight. 


Mealtime Environment and Direct Modeling 
of ED Behavior 


Researchers have also investigated whether EDs 
might be transmitted across generations indirectly, 
through conflictual mealtime interactions. Stein 
et al.'° found that compared with controls, 
women with EDs expressed more negative emotion 
during mealtimes (but not during play). Infant 
weight was inversely associated with mealtime 
conflict. Similarly, Waugh and Bulik*' found that 
mothers with EDs made fewer positive comments 
during mealtimes than controls. 

Mothers may also increase their children’s ED 
risk by directly modeling eating pathology. Case 
studies have indicated that children imitate their 
mothers’ restricting behaviors and express desires 
to be as thin as their parent.*” Some children of 
mothers with AN manifest rigid eating behaviors 
outside the home, including skipping school 


lunches and avoiding sweets even when their 
mother was not present.* 


Interference with Parenting 


Mothers with EDs frequently indicate that their 
ED symptomatology directly interferes with their 
ability to meet their children’s needs.** AN-related 
behaviors, including preoccupation with food and 
overexercise, consume considerable time and dis- 
rupt family activities.”'* In addition, children of 
mothers with EDs often take on adult roles, includ- 
ing comforting their parent, monitoring her diet, 
and cooking.'* 


Interpersonal Functioning 


Women with EDs commonly have difficulties with 
interpersonal relationships,’ including their rela- 
tionships with their children. For example, Franzen 
and Gerlinghoff® reported that some mothers with 
EDs were emotionally unavailable. Although these 
women were aware of their parenting difficulties, 
they lacked the skills to make effective changes. 
Nonetheless, their awareness was associated with 
feelings of inadequacy, which, in turn, led to dimin- 
ished self-esteem and increased ED symptomatol- 
ogy. An effective parenting intervention might 
break this vicious cycle. 
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Preliminary Focus Group Findings 


The research reviewed above highlights several 
reasons why children of mothers with EDs may 
be at risk for developing EDs themselves. How- 
ever, these data are limited in that they are 
largely derived from case studies, which are lim- 
ited in their generalization. In addition, little is 
known about mothers with EDs and ED histories 
who are not currently in treatment. Thus, we are 
currently conducting focus groups to understand 
further the issues that are important to mothers 
with EDs. To date, 8 women have participated, 
and several themes have emerged. Specifically, 
mothers with EDs are extremely concerned 
about how they might influence their children’s 
eating behaviors, body image, and self-esteem. 
However, many feel ill-prepared to monitor 
their children’s diets and are concerned about 
overfeeding or underfeeding them. Meal prepara- 
tion is often very stressful because they find deal- 
ing with food difficult. They are also concerned 
with promoting healthy physical activity. How- 
ever, many of them struggle with defining appro- 
priate exercise for themselves. Further, they are 
interested in helping their children resist popular 
messages about body ideals, and they are con- 
cerned about how to recognize early signs of EDs 
in their children. 

Based on these findings and the extant research, 
we plan to develop an intervention that will assist 
mothers with histories of or active eating disorders 
to establish healthy food and body-related family 
environments that may ultimately assist with 
reducing exposure of their offspring to environ- 
mental factors that may increase ED risk. Compo- 
nents of these healthy environments will include 
creating healthy mealtime environments, defining 
healthy exercise, resisting sociocultural messages 
promoting thinness, and recognizing eating pro- 
blems in children. We are hopeful that this will be 
one in a series of steps towards preventing the 
development of EDs in high-risk children and 
empowering mothers in their efforts to protect 
their children from detrimental environmental 
influences. 
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UPDATES AND NEW DIRECTIONS IN RESEARCH 


The Process of Recovery in Eating Disorder Sufferers’ 
Own Words: An Internet-Based Study 


Anna Keski-Rahkonen, MD, 
PhD'?** 
Federica Tozzi, MD* 


ABSTRACT 

This exploratory Internet-based study 
attempts to understand what eating dis- 
order sufferers suggest when they men- 
tion the word recovery. All messages 
(N 685) posted in a Finnish-language 
eating disorders discussion group during 
a 3-month period were analyzed for the 
contexts of the word recovery using text 
analysis software and qualitative meth- 
ods. The discussion group participants’ 
views of recovery changed according to 
their current stage of change. Mention- 
ing recovery was least likely during pre- 
Internet 
discussion group was seen as helpful in 
the early stages of change, but as imped- 


contemplation and_ relapse 


ing recovery in the last stages. Willpower 
and ceasing to identify with eating dis- 
orders were viewed as essential to recov- 
ery. The value of professional help in 
recovery was viewed as conditional on 
the eating disorders sufferer’s own will- 
ingness to change. Internet-based sup- 
port groups have many _ potential 
therapeutic applications. Motivational 
aspects need to be taken into account 
in promoting recovery. © 2005 by Wiley 
Periodicals, Inc. 


Keywords: Internet; recovery; qualita- 
tive research; anorexia nervosa; bulimia 


(int J Eat Disord 2005; 37:S80-S86) 


Introduction 


Although our knowledge about eating disorders 
and their outcomes has grown considerably in 
the past few decades, the process of recovery 
remains poorly understood. Despite the demand 
for increasing attention to the patient’s perspec- 
tive, the patients’ view on factors influencing 
recovery has been largely neglected.' In the few 
studies that specifically addressed patients’ per- 
spectives on recovery, nontherapy-related factors 
were considered to be equal or superior in impor- 
tance to therapy in terms of their positive impact 
on recovery. Empathic understanding and support 
emerged as the most commonly cited factors.*° 
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Supportive relationships with partners, family 
members, therapists, or friends were perceived as 
the driving force in the recovery process. Life events, 
including positive work experiences, separation from 
a negative familial environment, meaningful rela- 
tionships, marriage, and children, also promoted 
recovery.”*° Psychotherapy was viewed as helpful 
in dealing with emotions, and with enhancing will- 
power and self-confidence. Medication was not per- 
ceived as affecting core eating disorders symptoms, 
but was viewed as helpful in relieving mood and 
anxiety symptoms.**® 

In recent years, the Internet has become a source 
of information, support, treatment, and prevention 
for groups of individuals with a wide variety of 
medical and psychiatric conditions,’® including 
eating disorders.”"'' Eating disorders sufferers 
may choose from a large number of Internet- 
based support groups. Although these groups have 
potential disadvantages, such as negative peer 
pressure and idealization of starvation and ques- 
tionable weight control methods, ideally, they may 
constitute a powerful interpersonal intervention 
tool, a network of peers that weaves together sup- 
port and useful information through their partici- 
pants’ experiences, feelings, and concerns.'* In the 
current study, we used an Internet discussion 
group to understand the process of recovery 
through sufferers’ own words. 
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Method 


Study Setting 


We downloaded all messages (N = 685) posted in a 
Finnish-language eating disorders discussion group'* 
during the period from November 1, 2003 to January 31, 
2004. The discussion group is unmoderated, free, and 
accessible to everyone. Posting a message requires a 
brief registration. The discussion group is maintained 
by a private clinic that offers various other health-related 
Internet discussion groups. Written permission to use the 
messages was obtained from the maintainer of the web- 
site. The ethical aspects of this study were deliberated 
with an expert of medical ethics, who is also a member of 
the ethics committee of the Department of Public Health 
at the University of Helsinki. Due to the public, open, and 
anonymous nature of the Internet discussion group, this 
type of study was considered exempt from informed 
consent. 


Participants 


Postings were submitted by 158 discussion group par- 
ticipants comprising 155 women and 3 men. Participants 
were discouraged to divulge any identifying details in the 
postings, and they used pseudonyms, but almost every- 
one reported a credible birth year. The median age of the 
participants was 21 years (range = 13-53 years). In their 
profile or in their postings, they also usually mentioned 
the type of eating disorder with which they most identi- 
fied: 32 (20%) participants reported anorexia nervosa 
(AN), 52 (33%) reported bulimia nervosa (BN), 29 (18%) 
reported both AN and BN, 12 (8%) reported binge eating 
disorder, and 2 (1%) reported orthorexia (obsession with 
healthy food and lifestyle). Twenty-eight participants 
(18%) did not clearly define their eating disorder. 

Due to the nature of the investigation, we were unable 
to conduct a formal assessment of diagnosis or recovery 
status. The median number of messages posted by each 
participant was 2 (range = 1-44), and the mean length of 
a posting was 137 words. 


Analysis 

The messages in the discussion group were analyzed 
for the presence of three Finnish keywords that mean 
recovery (paran*; get well, get better, recover, heal, and 
its synonyms ferveh*, toip*, and toivu*). The keyword 
selection was based on close readings of discussion post- 
ings, familiarity with terms that eating disorders patients 
use in clinical settings to describe recovery, and by inclu- 
sion of synonyms of paran* (sourced from the Finnish 
dictionaries Nykysuomen sanakirja'* and Suomen kielen 
perussanakirja'®). To confirm that the keywords really 
addressed recovery and to make sure that no recovery- 
related words were overlooked, concordance lists were 
created using the text analysis software WordSmith Tools 
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4.0.'° Each word was numbered and elicited in its 
immediate context (25 words before and after the key- 
word). The frequency of using recovery-related words by 
diagnostic group was analysed using analysis of variance 
(ANOVA; Stata 8.0 software, College Station, TX). 

The material elicited from the software-aided text ana- 
lysis was then further explored in accordance with the 
principles of constant comparative method,'”'® compar- 
ing keywords-in-context with each other, looking for con- 
textual similarities and dissimilarities, then simultaneously 
coding keywords-in-context and constructing tentative 
categories that captured the relevant characteristics and 
immediate context of the keywords.'? Based on these com- 
parisons, a final coding scheme (Figure 1) consisting of 
thematically distinct categories was formed, and keywords 
were reexamined and reclassified according to how the 
contextual clues related to the coding scheme. Each key- 
word was allowed to belong to up to three categories. All 
analyses were conducted in Finnish. Quotations that best 
illustrated each category were translated into English. 


Stages of Change 


The transtheoretical model of change, or stages of 
change,”’ which has been applied to recovery from eat- 
ing disorders,*'** featured prominently in the contexts 
of recovery-related words. In this model, individuals 
move through six stages of change as they progress in 
modifying problem behaviors”’: (a) precontemplation— 
not experiencing a problem, not considering change; (b) 
contemplation—awareness of the existence of a problem 
and the feasibility and costs of changing it, but ambiva- 
lence about change; (c) determination—commitment to 
making a change; (d) action—active involvement in mak- 
ing the change; (e) maintenance—sustained change; and 
(f) relapse—returning to the problem behavior, resulting 
in disappointment and sense of failure. Sometimes a 
seventh category, transcendence, is added to describe 
individuals who have grown out of the problem behavior 
and moved on to a new stage in their lives. 


Results 


Recovery-related words were mentioned by 66 
individuals in 148 (21%) messages. Paran* was 
mentioned 209 times by 63 individuals in 141 mes- 
sages, terveh* in the sense meaning recovery 7 
times by 6 individuals in 6 messages, toip* 9 times 
by 8 individuals in 9 messages, and its variant 
toivu* once. There were no statistically significant 
differences between diagnostic groups in the num- 
ber of times recovery-related words were men- 
tioned (F = 1.44, p = .22). During the coding 
process, these words were arranged in four main 
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FIGURE 1. Schematic representation recovery-related context categories and their frequencies in the Finnish 
Internet discussion group participant’s postings. Relative frequencies are also given for the subcategories of the three 
main categories. 


Stages of change and recovery (49%) 


Contemplation Determination Action/Maintenance Relapse Transcendence 
31 (24%) 29 (23%) 31 (24%) 12 (9%) 24 (19%) 
-abstract wish -call for help -planning -disappointment -looking back 
-ambivalence | -preparation -commitment and -pseudorecovery searching 
-external factors, | motivation for meaning 

eg fertility and -not easy 
spouse / boyfriend -positive and 
negative aspects 
of change 


Emotional context of recovery (24%) / = 
{ Despair Fear ny Hope Encouragement (Se ) 
\ 10 (16%) 11 (18%) Sj 11 (18%) 19 (31%) 4 
\ 
@%) (10%) 


\ 


What is helpful / not helpful in recovery? (24%) 


Focusing on food 11 (17%) 
Close relationships 7 (11%) 
Professional help 7 (11%) 

Ceasing to identify with an eating disorder 3 (5%) 
Willpower 3(5%) 
Competition 3 (5%) 
Other factors 16 (25%) 


Internet discussion group 14 (22%) 
| 


categories: stages of change, emotion, what is help- 
ful/not helpful, and other. The main categories had 
various subcategories. Their magnitudes and con- 
tents are presented in Figure 1. Because one recov- 
ery-related word could belong to up to three 
subcategories, the final categories consisted of 259 
keywords-in-context. 

Examples of the largest category, stages of change, 
featured in the postings of the Internet discussion 
group, are shown in Table 1. Although among the 
participants of the discussion group there were 
clearly many individuals in the precontemplation 
stage who defended and even idealized the eating 
disorder as their chosen way of life, recovery was not 
mentioned in this context. Recovery is not necessary 
if no problem is admitted in the first place. 

The contemplation stage was characterized by 
ambivalent feelings toward recovery and abstract 
wishes of getting better, or external motives, such 
as marriage and fertility concerns. The determina- 
tion category featured individuals who asked for 
help or emphasized their motivation to get better, 
but did not mention clear concrete actions toward 
recovery. Numerous entries in this category were 
posted by a woman, whose recurring motto was 
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Other contexts given to recovery (3%) 


“Bulimia—I have decided to recover.” Based on 
discussion group postings only, it was very difficult 
to separate the action and maintenance stages 
from each other. Thus, we considered them as a 
joint category that featured people who mentioned 
recovery in the context of counting days since they 
had last vomited or were struggling to tolerate 
weight gain. The most pervasive theme in this cate- 
gory was that recovery is very hard work. However, 
there was also reason for cautious optimism. The 
relapse category was the smallest of the stages of 
change categories. Perhaps because publicly 
acknowledging failure was very humiliating, almost 
all postings that mentioned recovery in the context 
of relapses talked about setbacks that took place 
months or years ago—very recent relapses were not 
detailed. In contrast, the main characteristics of the 
transcendence category were successful recovery, 
the ability to gain some distance from illness, and 
also a search for meaning. Many of the participants 
who were in transcendence narrated their “eating 
disorder career,” touched on relapses and disap- 
pointments, and offered advice on recovery. 
Features that eating disorders sufferers found 
either helpful or unhelpful for recovery are detailed 
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TABLE 1. Examples of different stages of change in the Finnish Eating Disorder Group postings 


Stage of Change 


Subcategory 


Example 


Contemplation 


Determination 


Action/maintenance 


Relapse 


Transcendence 


Ambivalence 
Abstract wish 


External factors 


Call for help 
Preparation 


Determination 


Planning 


Commitment and 
motivation 
Not easy 


Positive and negative 
aspects of change 


Disappointment 


Pseudorecovery 


Looking back 


Searching for meaning 


The scariest thing is that I'd like to get better, but | also have an insane urge to fall ill again. 

| feel | am a fat ugly slob. I'm wondering when I'll make a complete recovery and live normally 
without thinking about eating and checking my watch all the time. 

My doctor and | agree that | should not become pregnant (and I’m not sure that | could 
conceive even if we tried) before | eat relatively regularly [...] On the other hand, if one has 
recovered from an eating disorder, if the spontaneous ovulatory periods are regular, and if 
one doesn't eat too little, the chances of pregnancy should be pretty good. 


You whom have recovered or re-established at least some control over your lives, what gave 
you strength and how have you progressed? | feel | don’t have enough energy to struggle on. 

| have so many questions because | am more motivated to recover than ever. I've promised 
myself to get help if | slip and start binging uncontrollably again. 

If | have the self-discipline to starve myself | should also have the energy to decide that | WANT 
TO GET BETTER ALTHOUGH IT WON'T BE EASY AND WILL TAKE LONGER THAN | EVER 
IMAGINED [...] Getting better is worth it. 


As a recovering anorexic, I'm trying to rebuild my new everyday life [. ..]. No scale in the house, 
no calorie counting, no starvation, no compulsive exercise. I'm going to get rid of all foolish 
and unnecessary habits that maintain and remind me of my illness. 

Now I'm just trying to stay strong. Just one day without vomiting makes me feel that | am 

recovering. Is today THAT day? 

| hate anorexia!!! [...] | have decided to recover. At the same time | realize that it is a lot more 
difficult than coming down with this. On many nights | have cried because despite all 
reasoning my fruit salad ended up in the toilet bowl 

Sometimes | binge, and | keep gaining weight. Maybe that’s the price of recovery(?) For a 
change, | feel like a winner. Life feels much better now and my social life keeps getting better. 


| thought everyting would get better when | got the medication. They did help prevent binging 
and vomiting, but they did not make me accept myself just as | am. At times I've felt better, 
but when | weighed myself and saw how much | had gained, I've been more depressed and 
withdrawn than ever 

At some point | “recovered,” but was still very thin, exercised a lot, and controlled my eating. 
Then | became an au pair [...]. | had lots of free time during the day, and the cupboards 
were always full of goodies, so | started to gorge myself. 


| have great news for those who still remember me! I've been in therapy for a year and a half, 
and life is starting to feel much better now. | wandered through 2-3 years in a fog, so it’s 
great to recover step by step. 

| have accepted that | will always remain a recovered eating disorder (best scenario); all this 
has deeply and indelibly influenced my personality (not just negatively, because of this | am 
also softer, more understanding, more reflective). 


in Table 2. Interestingly, more participants found 
their own Internet discussion group unhelpful than 
helpful. They seemed to view Internet discussion 
group support as being good for the early stages of 
change, but as impeding recovery in the last stages 
of change. Focusing on food and competition 
among individuals with eating disorders was 
viewed as equally harmful. Willpower and ceasing 
to identify with eating disorders were viewed as 
helpful. The value of professional help in recovery 
was conditional on the eating disorders sufferer’s 
own willingness to change. 

Finally, recovery evoked strong emotions, such 
as despair, fear, irony, hope, encouragement, and 
gratitude. Encouragement was the most often 
expressed emotion. Although emotion and stage 
of change were not necessarily present in the 
same posting, despair and irony were often linked 
with contemplation and relapse, and gratitude with 
transcendence. 
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Discussion 


To our knowledge, this exploratory study is the first 
Internet-based qualitative study to address the 
recovery process in eating disorders sufferers. The 
process of recovery in eating disorders sufferers 
may be defined based on the stages of change 
model. The individual’s view of recovery changes 
according to illness status. Mentioning recovery is 
least likely during precontemplation and relapse. 
According to the discussion group participants, 
the beneficial role of Internet support groups in 
the process of recovery may be limited to the 
early stages of recovery; remaining a group mem- 
ber later may delay recovery. 


Factors Considered Helpful or Unhelpful 
for Recovery 

In general, the contexts in which recovery was 
mentioned were only loosely connected with eating 
disorders symptoms. Weight or weight gain as a 
component of recovery was rarely mentioned, due 
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TABLE 2. Factors that Finnish Internet eating disorder discussion group participants found helpful, of indeterminate 
value, or unhelpful for recovery in their postings 


Factors Mentioned in the Postings (and 
No. of times Mentioned) Were Those Factors Helpful, of Indeterminate Value, or Unhelpful for Recovery? 


Internet discussion group (14) Helpful (2): “We'd like to get support from each other, hear good news, be inspired to get better’; 

“it's healing to notice that others have similar very irrational thoughts.” 

Indeterminate (4): “Writing here is a part of recovery, or at least a part of the illness, but | don't 
think this alone is enough for real recovery.” 

Unhelpful (8): “| had no idea how much harm this group caused me. | wanted to belong to the 
group, be one of you. People talked about recovery, but the truth was that they just wanted to share their 
lovely secret world. Those who had any sense left’, “This place gives you an illusion that if you hang out 
here, nothing else is needed for recovery.” 


Focusing on food (11) Helpful (2): “To recover from bulimia, I'll need to eat really healthy food.” 
Indeterminate (4): “Although eating right is necessary for recovery, other things are 
needed as well.” 
Unhelpful (5): “An eating disorder won't go away just by eating right”; “very detailed accounts 
on food do not help anyone to recover’; “ideally we'd hardly need to mention food, focusing on those real 
issues instead”; “thinking about food takes energy away from recovery.” 


Close relationships (7) Helpful (4): “My husband supports me throughout the recovery process, although he doesn't 
think bulimia is an illness’; “Let other people help. You can neither go on nor get better 
on your own.” 
Unhelpful (3): “\f all your close ones turn you down and do not support you, that’s a major 
hindrance to recovery’; “My boyfriend [. . .| once accidentally said that | am fat. That didn’t help me in the 
recovery process.” 


Professional help (7) Helpful (1): “No questions, just go and visit your school nurse. Although it is scary, it will help 
you to start get better.” 
Conditional (4): “Therapy won't help, unless you are ready to recover deep down inside.” 
Unhelpful (2): “Well, two to four appointments per month [after inpatient treatment for 
anorexia] isn't exactly enough to help you recover from acute anorexia’; “| remember that | visited all kinds 
of therapists during those times. It didn’t help at all, because | did not have any motivation to recover.” 


Ceasing to identify with an Helpful (3): My getting better had mainly to do with giving up a bulimic identity 

eating disorder (3) 
Willpower (3) Helpful (3): “Medications won't help one to recover from anorexia, it is a willpower issue.” 
Competition (3) Unhelpful (3): “if weights and heights are mentioned, we'll start to compare them. We will 


become competitive, and it won't help anybody to recover.” 


Books about eating disorders (2) Helpful (1): “Warmly recommended [...] authentic description of how the vicious cycle broke 
and what triggered recovery.” 
Conditional (1): “Those stories do not motivate recovery, unless you read them all the way 
through to understand what happened in the end and how they made it through.” 


Other (16 “To get on the road of recovery [...] you should start simply enough by listing the pros and cons of anorexia’; 
“Even a small amount of alcohol undermines the recovery process”; “Take some time off right now, delay 
your graduation’; “Weight, too much or too little of it, is not the issue; when you believe that, you are 
already on your way to recovery’; “| was afraid that my sister might take after me. [...] Thinking of others 
has helped me in the recovery process”; “At the age of 11, | spent two months in a hospital because of 


anorexia. | started to recover because | was so terribly homesick.” 


Note: The number of times when recovery-related words were mentioned in each context is given in parentheses 


to discussion group rules that aimed to discourage =‘ ment of patients in treatment. In the earliest stages 
weight competition, which was uniformly viewed — of change, eating disorders sufferers may not be 
as harmful for recovery. However, it also supports _ready to accept and conceptualize recovery as a 
previous observations that anorexic patients are part of their reality—only later may it become the 
often critical when excessive attention is paid to —_ ultimate goal. Not meeting the patients at their 
weight restoration in treatment settings over other own stage and imposition of goals not adopted by 
aspects of recovery, particularly close relation- patients will likely result in treatment failure. 
ships.** Willpower and ceasing to identify with an 

eating disorder were also seen as having an impor- 

tant role in recovery—so important that the effects The Role of the Internet in the Recovery 

of treatment and professional help were condi- Process 

tional to the individual’s personal motivation to Given that the Internet discussion group partici- 
recover. Thus, negotiating treatment goals based _ pants valued meeting peer sufferers and expressing 
on both the patients’ and experts’ understanding —_ various emotions, but also found that active partici- 
of desirable outcome may lead to a greater involve- _ pation delayed recovery in the last stages of change, 
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Internet discussion groups might be particularly 
helpful in disseminating awareness about eating dis- 
orders and providing peer support during the early 
stages of recovery when the individuals are not yet 
actively engaged in treatment. The main role of 
Internet support groups appears to be related to 
emotion expression and confrontation with other 
sufferers, “co-constructing a communicative context 
of safety and claiming an eating-disordered iden- 
tity.”'* In the later stages of treatment, patients 
should be encouraged to leave the discussion 
group and to reach out for other activities. The for- 
mer eating disorders sufferers who outlined their 
stories of recovery in the Internet group are also a 
valuable resource often underutilized in treatment 
settings. 

The Internet is an excellent tool in reaching large 
numbers of individuals who feel safe enough to 
contact an Internet support group, but are not yet 
willing to undergo treatment. An Internet-based 
intervention, directed to develop readiness to 
change, may be effective in promoting treatment- 
seeking, and its value should be appraised in future 
studies. An Internet-based intervention may also be 
used to follow up patients after discharge, to give 
them constant support and maintain prospects of 
recovery even during relapses. Many technical 
aspects, such as the need of specific guidelines and 
lay/professional moderation in the discussion 
groups, still need to be assessed. 


Strengths and Limitations 


Our large Internet-based study reflects the recov- 
ery-related thoughts and emotions of a wide range 
of individuals with eating disorders. Previous studies 
addressing patient’s perspectives on recovery have 
been small (N = 6-69) and have usually focused on 
AN and recovered patients.*°** In our study, the 
inclusion of different diagnoses and all stages of 
recovery, and the lack of investigator-prompted 
questions, allowed for a more naturalistic explora- 
tion of the recovery process. 

However, our group was self-selected: members of 
an Internet discussion group may be more verbal, 
help-seeking, and technologically adept than other 
eating disorders sufferers. Consequently, this sample 
may not be fully representative and generalizations 
may not be possible. Moreover, we had to assume 
the accuracy of available information on age and 
gender, as well as the validity of what was expressed 
in the discussion group. However, given the volun- 
tary participation and the anonymous nature of all 
communications, we have no reason to doubt the 
veracity of the collected information. Because diag- 
nostic status was based on self-report, and the main 
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categories of AN and BN were often overlapping, we 
chose not to examine differences in the recovery 
process across eating disorder diagnoses. There is 
also a potential bias in the qualitative analysis pro- 
cess, as no crossvalidation and consensus of the 
classification was conducted (only one author 
|AK-R] created categories and coded all the indivi- 
dual phrases). However, this bias is inherent in the 
qualitative approach.’ Finally, the worldview of 
both authors has been shaped by their attempt to 
promote recovery from eating disorders in clinical 
settings and to document it in community-based 
studies. These experiences may have affected our 
understanding of recovery. 


Conclusions 


This study supports the application of the stages of 
change model to eating disorders. It also gives some 
indication on possible roles and limitations of Inter- 
net-based treatment interventions. Although eating 
disorders sufferers’ perspective may be biased by 
their illness and ambivalence toward treatment, 
appreciating their perspective may help in negotiat- 
ing appropriate treatment goals and in understand- 
ing the challenges of the process. 


Too many people have found out what's going on, 

I thought it would be good to talk, but i was wrong. 

They don’t want to listen to me, they just pass me on 

Going from one person to the next, like a list written long. 

I know i need help, i'm getting so scared 

These people just don’t understand what's going on in my head. 
1 can feel myself changing from what i used to be, 

I feel someone different, no longer the old me. 

Part of me wants help, part of me likes it, 

Being in control, i know i can fight it. 

I just wish people would help me instead of passing me on 

I know i need help but please don’t leave me on my own. 
I'm scared of what's going to happen next 

You keep telling me it’s all for the best. 

But why won't you do what i want you to, 

Instead of treating me like some freak in a zoo. 

I just want you to stick by me, help me no matter what, 


Be my friend and help me through the lot. 


Kate (Eating Disorders Association website).*° 


The authors thank Cynthia Bulik, PhD, Pekka Louhiala, 
MD, PhD, and Teemu Puhakka, MD, of Verkkoklinikka 
for their help in shaping the current article. They also 
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thank Kate, who gave us permission to quote her poem, 
and Susan Ringwood and Steve Bloomfield at the Eating 
Disorders Association (EDA) website. 
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COMMENTARY 


From Genes to Treatment Response: New Research 
into the Psychobiology of Anorexia Nervosa 


Allan S. Kaplan, MD, FRCP(C)* 


wis section comprises nine outstanding arti- 
cles, each by preeminent researchers in the field of 
eating disorders (EDs) and, more specifically, anor- 
exia nervosa (AN). These articles provide the reader 
with a unique and timely glimpse into the recent 
research findings in AN as well as the direction in 
which research in this field is likely headed in the 
next decade. Included in this section are three arti- 
cles related to the biologic aspects of AN: molecular 
genetics (Klump and Gobrogge), neuroimaging 
(Lask et al.), and medical complications (Katzman). 
In addition, three articles relate to new research 
on the psychopathology of AN and its affects on 
the patient and significant others: neuropsycholo- 
gical disturbances (Tchanturia et al.), personality 
(Wonderlich et al.), and parenting concerns in 
women with EDs (Mazzeo et al.). There are also 
two articles devoted to new research on treatment: 
pharmacologic interventions (Attia and Schroeder) 
and family therapy (Lock and le Grange). Finally, 
one study (Keski-Rahkonen and Tozzi) examines 
the process of recovery from a patient’ perspective. 

The two papers that focus on the underlying 
neurobiology of AN represent recent translational 
research that not only has the potential to highlight 
the biologic disturbances that are trait as opposed to 
state based, but also the potential to improve treat- 
ment and reduce or even eliminate the stigma often 
associated with AN that stems from the proclivity to 
blame both the sufferers and their families for the 
illness. The article by Klump and Gobrogge on the 
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molecular genetics of AN is a clearly written review of 
the research in this area over the past decade. These 
authors review the results of association studies that 
have been conducted. The strongest evidence impli- 
cates serotonergic system genes, specifically the 
5-HT>2, receptor gene, in the etiology of AN. As noted 
in the article, very recent studies have found an asso- 
ciation between the estrogen receptor B (ERB) gene 
and both AN and bulimia nervosa (BN), as well as an 
association between the glutamic acid decarboxylase 
2 (GAD2) gene and impulsive eating in obese indivi- 
duals. In addition, recent studies have implicated the 
dopamine D4 gene in disturbed eating and weight.' 
These candidate genes and others represent new 
and potentially fruitful areas of future translational 
research in the molecular genetics of EDs. 

The few linkage studies that have been conducted 
have found significant evidence for linkage on a num- 
ber of chromosomes when the phenotype is narrowed 
diagnostically or behaviorally. The authors emphasize 
the need for replication of these molecular genetic 
findings with larger sample sizes through multisite 
collaboration. Currently, there is a large National 
Institute of Mental Health (NIMH) sponsored, mul- 
tisite study underway to try to replicate the recent 
finding of significant linkage for restricting AN on 
chromosome 1.” 

The second article related to neurobiology is a 
review of findings from studies examining functional 
neuroimaging in early-onset AN, an area in which 
the authors have been pioneers. In their article, Lask 
et al. present findings from the three neuroimaging 
studies they have conducted utilizing single-photon 
emission computed tomography (SPECT) to mea- 
sure cerebral blood flow. Overall, 75% of young 
subjects with early-onset AN demonstrated hypo- 
perfusion in the temporal lobe or related areas. The 
most recent study found significant associations 
between regional cerebral blood flow (rCBF) and 
aspects of cognitive functioning including visuospa- 
tial ability, but not cerebral dominance, nutritional 
state, or psychopathology. The limbic system 
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abnormalities found in these neuroimaging studies, 
the functional significance of such findings as 
reported recently,’ and the persistence of such 
abnormalities on follow-up* support a_ possible 
underlying predisposing biologic vulnerability to AN. 

The final article in this grouping deals with five of 
the most serious medical complications found in 
adolescents with AN: cardiac effects, refeeding syn- 
drome, and, possibly irreversible changes that occur 
in bone, brain, and effects on growth. In her article, 
Katzman emphasizes the importance of early recog- 
nition and treatment of AN in young patients to pre- 
vent these serious medical complications. Further 
research on the reversibility and treatment of osteo- 
porosis and brain changes is imperative. 

The two articles on treatment by Attia and Schroe- 
der and Lock and le Grange reveal the striking 
paucity of effective evidence-based treatments for 
AN. There remains no proven effective pharma- 
cologic intervention for AN despite published trials 
of antidepressants, typical antipsychotics, appetite 
stimulants, mood stabilizers, prokinetic drugs, and 
nutritional supplements such as zinc. As the authors 
illustrate, all pharmacologic trials to date have 
focused either on the phenomenology of the 
disorder (i.e., disturbance in eating or weight) or on 
the secondary effects of starvation (e.g., mood 
disturbance) rather than on the development of 
psychopharmacologic strategies that target the fun- 
damental core disturbances related to the disturbed 
cognitions, affect regulation, and temperament that 
are central to the psychopathology of AN. Double- 
blind, placebo-controlled trials of the atypical anti- 
psychotics, both those that do and do not cause 
weight gain, and which may target the core psycho- 
pathology described above, are needed in lieu 
of promising open studies of their efficacy.” In the 
future, we hopefully will see the development of 
effective drug treatments that specifically target cen- 
tral neurobiologic disturbances revealed by molecu- 
lar genetics to be present in individuals with AN. 

Despite its popular use, the empirical data support- 
ing the efficacy of family therapy are currently limited 
by the small samples of participants studied and the 
lack of evidence for its generalization to clinical set- 
tings. Further studies are needed to examine the spe- 
cific role of family therapy alone and in combination 
with individual treatments for adolescents with AN 
and BN. Only then can we begin to understand the 
role families play in both the predisposition and 
perpetuation of the disorder as well as the mechanism 
of therapeutic action of family interventions. 

Three articles address aspects of the psycho- 
pathology of AN. In succinctly reviewing the recent 
literature on personality and AN, Wonderlich et al. 
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provide a creative and clinically useful way of exam- 
ining the complex relationship between them. This 
article examines the implications of considering per- 
sonality as a risk factor for AN, as a consequence of 
AN, as sharing a common cause, and as affecting the 
outcome of the disorder. It argues convincingly for 
empirical testing of these conceptual models, which 
could provide support for personality rather than a 
symptom based classification of EDs and for better 
treatment outcome. The article on neuropsychologi- 
cal studies in AN by Tchanturia et al. raises impor- 
tant questions that require further research. Are the 
neuropsychological abnormalities found in AN, such 
as the reduced cognitive flexibility reported by the 
authors, state or trait characteristics? What are the 
clinical implications of the abnormalities found? 
How do these abnormalities relate to measures of 
personality? How well do they correlate with func- 
tional abnormalities found on neuroimaging studies? 
Research that is experimentally driven, with large 
sample sizes integrated into a longitudinal design 
that relates neuropsychological deficits to clinical 
symptoms, has the potential of contributing to the 
development of more tailored effective interventions 
for subgroups of AN patients. The article on parent- 
ing concerns by Mazzeo et al. emphasizes the impor- 
tance of gene-environment interactions in the risk 
for developing an ED. An in vivo model for examin- 
ing such interaction is the study of children of 
mothers with EDs. This article reviews the reasons 
for the increased risk in this population and proposes 
an intervention for mothers focused on healthy par- 
enting that would decrease the environmental risk in 
an already genetically predisposed group of children. 

The final article by Keski-Rahkonen and Tozzi is a 
qualitative study of patients’ view of recovery as 
expressed in terms of stages of change on an Internet 
chat line. This study is important for two reasons. 
First, it emphasizes the importance of assessing 
motivation utilizing the stages of change model to 
prescribe stage-appropriate interventions that meet 
the patient's current expectations. The results of this 
study suggest that doing so could potentially 
increase the likelihood of successful treatment out- 
come. Second, it discusses the potential value of 
using the Internet for therapeutic interventions. The 
Internet has been the source of negative messages 
for ED sufferers through “pro anorexia” websites. 
This study emphasizes the potentially positive uses 
of the Internet to help individuals begin the process 
of recovery from these devastating conditions. 

As these studies demonstrate, research on the psy- 
chobiology of AN has become more sophisticated 
and more scientifically rigorous over the past decade. 
However, the findings from these studies have yet to 
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lead to significantly improved treatments and better 
outcome for our patients. The challenge for the field 
in the next decade will be to elucidate more defini- 
tively the specific neurobiologic, psychological, and 
sociocultural factors that have etiologic significance 
in AN, and to begin to translate these findings into 
more effective treatments. This is especially impor- 
tant for the significant minority of AN patients whose 
illness runs a chronic course and whose lives and the 
lives of their loved ones have been destroyed by the 
sequelae of their illness. This largely neglected group 
deserves our collective investigative attention so that 
these patients can be effectively rehabilitated with 
sensitivity and dignity. 
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FUNDAMENTAL CHALLENGES TO FUTURE PROGRESS 


The Future of Treatment Research in Anorexia Nervosa 


Michael Strober, PhD* 


ABSTRACT 

In spite of much being written on the 
treatment of anorexia nervosa (AN), and 
the well-documented long-term morbid- 
ity of this illness, treatment effects have 
been little investigated. The current article 
considers the prospects for treatment 
research, taking note of the formidable 
challenges that lie ahead for the design, 
implementation, and interpretation of 
controlled clinical trials, and highlighting 
opportunities for effectiveness studies. In 


the light of increasing evidence of the role 
played by biologic susceptibility factors in 
AN, the potential future contribution to 
treatment research of advances in phar- 
macogenetics and molecular 
science also receives comment. © 2005 
by Wiley Periodicals, Inc. 


neuro- 


Keywords: anorexia nervosa; morbid- 
ity; treatment research 
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Introduction 


Given the paucity of randomized controlled trials of 
psychotherapy or pharmacotherapy in anorexia ner- 
vosa (AN), it can be said that the future of treatment 
research is wide open. At the same time, impediments 
to the design and implementation of methodologically 
unassailable treatment research protocols are many.'* 
Add to this the legal and ethical guidelines that pre- 
clude withholding the recommended standards of care 
in severely ill patients, our ability to rigorously and 
unambiguously test the effects of specific therapeutic 
modalities in the research environment are con- 
strained. How, then, can we address the challenge 
meaningfully, taking care to avoid protocols of such 
simplicity that generalization to the “real world” of 
managing AN is nil? The current article, with a heavy 
measure of caution and realism, offers a pragmatic 
framework for future treatment research endeavors. 


On the Need for Caution and Realism 
in Trial Design and Interpretation 


If we are to take seriously the challenge of investi- 
gating treatments for AN, the efforts must be 
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planned in advance with multiple cautions in 
mind. First, on whom should the beneficial effects 
of particular treatments be tested? It is necessary to 
recognize that a range of clinical, methodologic, 
and economic considerations prompt the question. 
Clearly, there is no denying that treatment of older 
patients is an issue of unique importance (it is well 
appreciated that no age group has received ade- 
quate experimental attention in the therapeutic lit- 
erature). Conversely, there are sound reasons for 
targeting treatment of the adolescent/young adult 
patient as the fundamental research imperative, at 
least for the near term. First, the given clinical wis- 
dom, based on the shared experience of seasoned 
therapists and supported by the results of at least 
one seminal psychotherapy trial,* suggests that 
treatment failure is comparatively greater among 
older patients with persistence of disease com- 
pared with juvenile patients with a briefer duration 
of illness. Second, converging with such experience 
is the observation of one longitudinal, prospective 
study of AN* that recovery potential declines signi- 
ficantly after patients have been ill continuously for 
10 years or more. Third, both observations accord 
with the distressingly poor global outcome observed 
among the majority of subjects who participated in 
a randomized, controlled trial of psychological 
therapies that focused on adults with AN.° 
Hopefully, the point here will not be misconstrued. 
Rather than arguing that we abandon altogether 
treatment studies of older patients, it seems intuitive 
that if AN progresses without interruption, the 
consequent psychopathologic and physiologic effects 
on motivational states, self-concept, and appetitive 
systems in the brain are such that the potential for 
recovery narrows significantly. Granted, the factors 
that promote treatment resistance remain largely 
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unknown and little investigated, and there is no dis- 
cernible means of identifying patients more or less 
likely to benefit from treatment at any single point in 
time. Even so, the pragmatic implication is straightfor- 
ward—no treatment study, however elegant the design 
or sophisticated the data analytic plan, can detect clini- 
cally meaningful effect sizes if there is an overrepre- 
sentation of subjects in the trial who are refractory to 
active treatment. Treatment research is both labor 
intensive and costly. Therefore, limiting our agenda 
for the immediate future to younger patients is defen- 
sible on clinical, biologic, and methodologic grounds. 


Researching Treatment Efficacy in 
Acutely tll Patients 


Because current empirical evidence does not sup- 
port the superiority of any particular treatment in 
AN—Fairburn (in this issue) concisely and objec- 
tively notes that treatment effects reported to date 
are few, and modest at best—our primary scientific 
objective is necessarily the parallel group, rando- 
mized controlled trial comparing outcome in 
subjects assigned to either an experimental treat- 
ment group, a no-treatment group, or a “routine 
care” comparison group with matching on relevant 
subject characteristics. But how feasible is the 
investigation of treatment efficacy in acutely ill 
patients? The challenge is daunting, as the gold 
standard clinical trial in AN faces unique hurdles. 
Two stand out immediately. First, unlike syn- 
dromes such as acute mania, depression, schizo- 
phrenia, or anxiety states where efficacy of an acute 
therapy can be tested within 4-12 weeks in settings 
affording reasonable protection against harm from 
exposure to placebo, the minimum _ necessary 
duration of a clinically meaningful psychotherapy 
trial in acute AN is substantially longer, thereby 
incurring ethical and legal objections because the 
risk of withholding, or marginalizing, treatment for 
medically and psychologically fragile patients is 
unacceptably high. Yes, we can exclude from an 
outpatient protocol the very ill, but generalization 
of the results would then be limited, leaving unad- 
dressed the question of what treatment is optimal 
for the most problematic patients. Second, there is 
the challenge of meeting recruitment target goals 
in a timely fashion. Given that patients and parents 
are now better informed about the morbidity of 
this illness, demands for the highest quality care 
delivered as immediately as possible are more 
frequent, and decidedly more emphatic, at least 
this has been the experience recently of this author. 
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Is there a clinically meaningful, methodologically 
acceptable, alternative to the gold standard proto- 
col? Clearly there is, because there has yet to be a 
large-scale, adequately powered multisite trial 
directly comparing the effects of individual psy- 
chotherapy, family therapy, and the combination 
of each in fostering weight gain, reducing core psy- 
chopathology, and preventing the need for hospi- 
talization in adolescents presenting with acute AN 
in the outpatient setting. The broad clinical and 
public health value of such an effort is indisput- 
able. Just the same, its outcome will inform clinical 
practice only if the complexities that can poten- 
tially obstruct the design, execution, and interpre- 
tation of such a trial are appreciated and addressed 
effectively from the outset. First, sample sizes 
needed to adequately power a protocol comparing 
active treatment effects, taking into consideration 
the projected rates of early dropout and withdra- 
wals due to treatment failure, are considerable. 
Second, investigators should not be taken by sur- 
prise when eligible subjects refuse assigned treat- 
ments at the point of randomization. Patients and 
families have stronger beliefs now about what con- 
stitutes an ideal treatment for the illness just as 
they vary in their tolerance of particular treat- 
ments. Last minute refusals are not uncommon, 
especially when the emotions aroused by commit- 
ting to a treatment protocol are high. And what if it 
turns out that refusals of the randomization are 
unbalanced across treatment arms, either within a 
site or across sites? Under these circumstances, the 
final interpretation of the results will certainly be 
challenged, if not rejected outright. Third, when 
patients and families seek care at specialty centers, 
and let us not forget the extra expense incurred in 
doing so, they are expecting to receive a wide range 
of expert therapies as part of their overall care, yet 
these same specialty centers are likely to self-iden- 
tify as potential sites for a federally funded treat- 
ment study of AN. Is there any doubt that study 
recruitment will be compromised by a site’s dual 
commitment to treatment research and fee for ser- 
vice care? Fourth, given the difficulty of treating AN 
under any circumstance, a crucially important pre- 
requisite for the integrity of the protocol is enlist- 
ment of study therapists with excellent clinical 
acumen as well as expertise in the particular 
modalities being tested. Regardless of the trial’s 
final outcome, interpretation would certainly be 
muddled if the research therapists were relatively 
junior, if they varied in expertise, or if therapist 
qualification varied by site. But can sites guarantee 
success in finding and recruiting talented, experi- 
enced clinicians who are not already gainfully 
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employed? These are all hugely important issues to 
be sure. However, if we can improve our skills in 
anticipating and then addressing the challenges at 
the point of protocol design, then so, too, will the 
likelihood of effectively translating the results of 
the trial into clinical practice. 


Maintenance Studies 


Protocols investigating the efficacy of treatments in 
preventing recurrence of pathologic dieting after 
restoration of normal body weight stand as one of 
the obviously important future needs in AN 
research. The seminal study by Russell et al.,” 
which illustrates the value of family therapy for 
adolescents with a brief duration of illness, and 
the recent study by Pike et al.,° which shows that 
rates of posthospitalization relapse are significantly 
lower in patients assigned to maintenance treat- 
ment with cognitive-behavior therapy (CBT) than 
in those receiving follow-up nutrition counseling, 
illustrate both the viability and compelling impor- 
tance of maintenance trials in AN. However, inter- 
pretation of these results is not as straightforward 
as may appear and supposition that it is the main- 
tenance treatment per se that is responsible for 
relapse protection may be premature. This is 
because maintenance treatment effects can be 
mediated by treatments to which patients are 
exposed during the initial hospital phase of care. 
Suppose, as well, that patients were first exposed to 
elements of the maintenance treatment while still 
hospitalized, a not unlikely possibility, and that this 
component of all treatments received by the 
patient was the most active one, or, in the patient’s 
view, the most meaningful. Granting these possibi- 
lities, one parsimonious interpretation of the main- 
tenance effect is that patients need to continue the 
most active or psychologically meaningful treat- 
ment they were exposed to during weight restora- 
tion to maximize the likelihood of maintaining 
target body weight after discharge. In other words, 
is the reduced risk of relapse related uniquely to 
initiation of a treatment at time of discharge, or is it 
the continuation of this modality that is protecting 
against relapse? Neither the Russell et al.* nor the 
Pike et al.° studies are clear as to whether patients 
had any exposure to the maintenance therapies 
while hospitalized for weight restoration. The ques- 
tion is not trivial, as the implications are both clin- 
ical and theoretical. 

The interpretation offered for the positive find- 
ings is not an unreasonable one. In unipolar 
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depression, for example, it has been shown that 
patients receiving high doses of antidepressant 
medication at the time of episode recovery 
required similarly high doses of pharmacotherapy 
during maintenance to sustain their asympto- 
matic state.’ The point being made here is that 
although the value of the Russell et al. study and 
the value of the Pike et al. findings stand on their 
own, statistical methods may not unmask com- 
plex interactions that can exist between treat- 
ments that are received during hospital 
restoration of weight and interventions that con- 
tinue, or that are newly implemented, upon dis- 
charge. If such interactions do operate—the 
author believes that they do and that they are not 
trivial—then caution will be needed when consid- 
ering the generalization of results of any particular 
maintenance trial. Simply put, if a maintenance 
treatment effect is conditioned partly on the nat- 
ure, intensity, and quality of inpatient treatments, 
it may prove less robust when tested in other 
clinical settings. On this very point, Pike et al. 
note that interpretation of their study was 
muddled by the fact that positive outcome 
among patients receiving CBT may have been 
aided by concurrent treatment with fluoxetine, 
first initiated during inpatient weight restoration. 
Any future maintenance trial that involves a colla- 
boration of different sites will need to reckon with 
the knotty problem of how to minimize and con- 
trol inevitable site differences in the range, inten- 
sity, and quality of treatments to which patients 
will be exposed during the initial hospital phase of 
weight restoration. 


A Case for Effectiveness Studies 


Not to be overlooked is the potential value of effec- 
tiveness studies. Indeed, a frequently offered 
assumption that needs to be investigated formally 
is that treating AN in dedicated units, or so-called 
specialty centers, is the proper condition for max- 
imizing a favorable outcome. A study that lends 
support to the assumption is that of Crisp et al.® 
which documents a nearly fourfold greater risk of 
long-term mortality in patients with AN who 
received general psychiatric care compared with 
those who received specialized inpatient treatment 
at St. George’s Hospital in London. However, aside 
from this one study, the assumption remains 
unsubstantiated. 

The future prospect for effectiveness research in 
AN is, in this author’s opinion, a rich one. Indeed, 
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researchable questions are many, and clinically 
compelling. One viable strategy would entail a 
comparison of prospective outcomes between 
cohorts treated in specialty treatment centers to a 
base rate of naturalistically expected improvement 
that can be estimated in two ways: (a) from follow- 
up of patient cohorts treated in presumptively 
superficial, suboptimal fashion in general psychia- 
tric services or (b) from follow-up of patients 
admitted to the specialty center but who drop out 
from treatment prematurely. Clearly, studies of this 
sort are beset with potential limitations. Not only 
might the two populations differ on subject char- 
acteristics intrinsically related to clinical outcome, 
they may receive different exposures to treatment 
over time such that the effects of initial treatment 
condition on the follow-up outcome assessments, 
and effects that derive specifically from posthospi- 
tal interventions, are confounded. Accordingly, if 
this type of study design is to be meaningful, the 
specialty-treated and nonspecialty-treated cohorts 
need to be reasonably well matched on demo- 
graphic, clinical, developmental, and clinical vari- 
ables, and possible sources of uncontrolled group 
differences need to be carefully assessed and their 
effects analyzed. In addition to assuring baseline 
equivalence of the cohorts, the assessment of out- 
comes must be undertaken by well-trained raters 
whose blind assessment and impartiality can be 
assured, and they must be standardized. 

Another avenue to pursue in effectiveness studies 
involves the longitudinal study of consecutive admis- 
sions to a treatment center administering state-of- 
the-art care with the aim of identifying predictors of 
improvement from admission to suitably timed fol- 
low-up assessments. The question of who does and 
who does not benefit from an initial trial of treatment 
is an obviously important one and little investigated. 


The Importance of Follow-Up in 
Treatment Research 


Ultimately, our faith in the results of treatment 
research, whether a randomized controlled study 
of treatment efficacy or a naturalistic study of treat- 
ment effectiveness, will depend not only on the 
methodologic considerations noted previously, 
but also on the duration and quality of the follow- 
up assessments. Unless the participants enrolled in 
clinical trials are followed long enough, the dur- 
ability of any treatment effect observed and its 
larger clinical and public health significance will, 
regrettably, be a matter of conjecture. 
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The Potential Role of Neuroscience 
in Future Treatment Research 


Psychotherapy alone for AN does not always suffice. 
What we have learned over the years is that even 
when our treatments are helpful, the majority of 
patients are still left with residual symptoms of 
obsessional brooding, worry, and intrusive irrational 
ideas, maintaining their risk of relapse at unaccep- 
tably high levels for long periods. Whereas objectives 
of the treatment of these patients are varied, one 
overarching goal of future endeavors will necessarily 
involve the development of more robust strategies 
for overcoming fear. How to achieve a feeling of 
safety, at least with respect to mature body weight, 
is one of the continuing key therapeutic challenges 
as morbid fear of weight is a cardinal feature of the 
illness, ostensibly the proximal motive for pathologic 
dieting. And clearly, psychological factors alone can- 
not account for the irrational and refractory nature 
of this fear. On this point, the author has recently 
argued” that there is good reason for believing that 
elements of the fear derive from a disruption of 
biologic processes that govern susceptibility to 
extreme anxiety, and resistance to its extinction. 
With progress accelerating in identifying the neural 
substrates and hardwired circuitry changes that 
underlie fear arousal as well as the extinction of 
fear-dependent learning, it is reasonable to speculate 
that prospects may soon exist for translating these 
insights into new and potentially robust pharmaco- 
logic agents that can measurably enhance the effects 
of psychotherapy by promoting more rapid and 
complete extinction of maladaptive fears. We can 
thus anticipate that future progress in the treatment 
of AN will hinge on our ability to develop paradigms 
that successfully integrate the new science of geno- 
mics and molecular pharmacology with traditional 
clinical efforts. 
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FUNDAMENTAL CHALLENGES TO FUTURE PROGRESS 


Diagnostic Criteria for Anorexia Nervosa: 
Looking Ahead to DSM-V 
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ABSTRACT 

In considering possible revisions to the 
diagnostic criteria for anorexia nervosa 
(AN), questions can be raised regarding 
the 85% cutoff and consideration could 
be given to using a body mass index 
(BMI) score instead. The criterion most 
likely to change in the 4th ed. of the 


American Psychiatric Association) is the 
amenorrhea criterion because this does 
not appear to add to the diagnostic spe- 
cificity. © 2005 by Wiley Periodicals, Inc. 
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Diagnostic and Statistical 
Disorders 


Mental 


Manual of 


(Washington, DC: 


Introduction 


The diagnostic criteria for eating disorders were last 
updated with the publication of the 4th ed. of the 
Diagnostic and Statistical Manual of Mental Disor- 
ders (DSM-IV) in 1994.! Although work on the 5th 
edition of this manual (DSM-V) is only now in the 
early stages, it seems reasonable to begin to think 
about the current eating disorder diagnostic criteria, 
their shortcomings, and how they can be improved. 
If we assume that the same standards will be 
applied in DSM-V as were applied in DSM-IV, 
there will be a strong emphasis placed on only mak- 
ing changes supported by empirical data. Thus, this 
discussion will include a focus on that benchmark. 

Before turning to the specific diagnostic criteria 
and their possible revisions, one way to approach 
the problem is to step back and ask the question: Is 
the classification paradigm utilized in the DSM-IV 
optimal? DSM-IV includes an admixture of weight, 
behavioral, and psychopathological constructs. Is 
this the best way to diagnose patients with eating 
disorders? Alternative systems might involve the 
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inclusion of more descriptive information (e.g., a sys- 
tem in which weight loss is quantified more exactly, 
or one in which the behavioral abnormalities present 
are indicated). Other alternatives exist as well. For 
example, some may suggest that behavioral/person- 
ality features (e.g., impulsive, compulsive) may con- 
fer more clinical information than symptom status 
(e.g., restrictor, binge/purge). However, it is unlikely 
that such alternatives will be accepted. This would 
clearly go against the philosophy of the DSM as it has 
evolved, which emphasizes criteria that focus on fea- 
tures that optimally discriminate affected from non- 
affected individuals with descriptive information 
relegated to the accompanying text. Such a system 
might also become too cumbersome for clinicians to 
use in routine practice. Although alternative models 
are interesting to consider, we are left with a high 
probability that modifications to the criteria will be 
minor, and that the same basic orientation of the 
system will be maintained. 

A second issue concerns the question: Should 
the criteria be changed at all? There are several 
important reasons to consider not changing 
them. One is that amending them will make com- 
parison of data over time difficult. This is a pro- 
blem that has plagued interpretation of research 
spanning criteria in the 3rd edition (DSM-III), the 
3rd Rev. edition (DSM-III-R), and DSM-IV. Also, 
any changes will necessitate further learning by 
clinicians, and could result in some confusion 
around diagnostic issues. 

A third issue concerns the question: Why have 
diagnostic criteria at all for eating disorders? There 
are several obvious reasons including a practical one 
(e.g., so the third party payers can reimburse for 
services, at least in the United States), as well as 
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clinical reasons (e.g., so that clinicians can commu- 
nicate about patients and understand, at least to 
some degree, what problems are present). Also, 
diagnoses can be used by researchers as a set of 
definitions to follow in terms of recruiting patients 
for studies and in comparing study populations. 
Diagnostic criteria may also provide information 
regarding prognosis, and may direct treatment 
choice. Further, we can then ask: Does the DSM-IV 
accomplish these tasks and if not, why? 


The most obvious concern that exists about the 
DSM-IV system is that the majority of patients 
being treated in most clinical settings for eating 
disorders do not meet full criteria for anorexia ner- 
vosa (AN) or bulimia nervosa (BN), but instead 
must be grouped in the eating disorders not other- 
wise specified (EDNOS) category. Although the 
DSM-IV includes some examples of EDNOS, for 
the most part these diagnoses are poorly character- 
ized, with the possible exception of binge eating 
disorder (BED). This is illustrated in a data set 
collected using an eating disorder database system 
that includes routine patients being seen across 
five centers (one in North Dakota, one in Florida, 
two in Ohio, and one in Chicago) that currently 
includes 704 patients (unpublished data). The per- 
centage of patients meeting full criteria for AN 
across sites varies from 3% to 17%, whereas the 
percentage diagnosed with EDNOS ranges from 
49% to 71%. Several researchers have also dis- 
cussed the inadequacies of the DSM criteria and 
the high prevalence of EDNOS in children and 
adolescence.** A diagnosis of EDNOS in a patient 
with a subsyndromal form of AN communicates 
very little information, and medical professionals 
and insurance providers may see these individuals 
as less severely ill, which may not be justified. 
However, to somehow capture additional EDNOS 
patients into the AN criteria would probably in- 
crease the prevalence of the disorder markedly, an 
outcome not compatible with the spirit of DSM-IV, 
which was to “hold the line” on further character- 
izing people as having psychopathology, and would 
be undesirable from the vantage of third-party 
payers in the United States. Such a move would 
be clearly controversial. Also, it remains to be pro- 
ven whether subsyndromal patients resemble full 
syndromal patients in their accompanying clinical 
features, course, and treatment response. 

We turn now to the specific criteria in DSM-IV. 
The first criterion requires that patients experience 
a weight loss or lack of weight gain so that they 
reach 85% of expected weight for height. This is not 
a number that was established scientifically, and 
whether this is the right cutoff can be debated. 
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Also, although this criterion is usually interpreted 
to be an absolute, it is actually provided as an 
example in the DSM-IV. Consideration also might 
be given to using the body mass index (BMI) cutoff 
instead. 

The word “refusal” in the first criterion may not 
be particularly useful and for some of the patients, 
other terms such as inability or perhaps unwilling- 
ness may be preferable, or the problem may be 
avoided by describing their behavior instead, that 
is, “insufficient consumption of food to maintain 
weight or at or above....” The second criterion 
involving intense fear of gaining weight or becom- 
ing fat does seem to characterize many of the 
patients with this disorder in North America, Wes- 
tern Europe, and Australia, but is maybe less char- 
acteristic of patients with eating disorders 
elsewhere, particularly in Asia. Whether this indi- 
cates problems with the applicability of this criter- 
ion, or suggests that these patients may have 
something distinct from AN, is debatable. Criteria 
C is complex and includes several different con- 
structs, and perhaps could be simplified or at 
least broken down into separate constructs. 

The criterion that is most likely to change in the 
DSM-IV AN diagnosis is criterion D, amenorrhea. 
Research suggests that the presence of amenorrhea 
does not increase the diagnostic specificity of the 
criterion,”’ given that some patients will continue 
to menstruate at a very low weight, and deletion of 
this criterion seems advisable. 

One of the major innovations introduced in 1994 
was the differentiation of the restricting versus 
binge/purging subtypes of AN, based on a substan- 
tial literature documenting more impulsive beha- 
viors such as suicide attempts, substance abuse, 
and stealing among the AN-binge/purge sub- 
group®” as well as a more complex medical pre- 
sentation.'° However, considerable research 
suggests that patients do not necessarily stay in a 
certain subtype, and in particular restricting 
patients may cross over to the binge/purge sub- 
type.'' Even if crossover is recognized as a pro- 
blem, subtyping still provides useful information 
concerning current symptoms and behaviors. 

In conclusion, we would argue that the DSM is a 
helpful communication tool, yet may not always 
reflect a clinically useful picture or depiction of 
nature. In considering changes, we should be 
mindful of the potential impact such changes 
would have in a variety of areas, but not be afraid 
to clarify, and when possible simplify the nomen- 
clature, when new scientific findings inform us. 
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Training of new investigators is critical to 


promoting research in anorexia nervosa 
Obstacles to training are noted, exam- 
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ples of current research training and 
early career funding opportunities are 


discussed, and suggestions to support 


(int J Eat Disord 2005; 37:S98-S100) 


Introduction 


Investigators active in the eating disorders field 
have recognized that there are significant obstacles 
to promoting research in anorexia nervosa (AN). 
Despite the seriousness of the disorder, its base 
rate in the population is relatively low. Conse- 
quently, training opportunities for junior investiga- 
tors interested in AN are limited to university or 
specialty care centers that offer treatment for ser- 
iously ill patients with AN. Similarly, research 
funds, in general, are restricted, and investigators 
focusing on AN have to compete with colleagues 
studying more prevalent mental health problems 
for finite resources. Nevertheless, there are many 
training and funding opportunities for junior inves- 
tigators, several of which will be briefly described 
below as examples of initiatives that are likely to 
stimulate future research focusing on AN. 


One example of a program designed to provide 
training and mentorship to the next generation of 
eating disorders researchers has been led by Drs. 
Ruth Striegel-Moore and Jim Mitchell. In 1999, they 
established a highly successful annual research 
teaching day under the joint auspices of the Eating 
Disorders Research Society (EDRS) and the Academy 
for Eating Disorders (AED). Interested individuals 
were encouraged to submit short research proposals, 
and successful applicants were invited to participate 
in a day-long program in association with the EDRS 
meeting that included didactic presentations on 
salient research issues and assignment to an indivi- 
dual mentor who was responsible for providing feed- 
back on the submitted research proposals. Annual 
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research teaching days have been held at AED and 
EDRS meetings, and since 2001, the National Insti- 
tute of Mental Health (NIMH) has providing funding 
in the form of a conference grant. 

The grant provides funds to support research men- 
torship and travel stipends for trainees. Its aims are to 
stimulate interest in junior scholars for research 
careers by (a) offering fellowships to qualified candi- 
dates to attend the AED annual conference where 
fellows participate in an intensive mentoring work- 
shop and are given the opportunity of presenting their 
research at a special symposium attended by senior 
researchers who provide feedback and offer support, 
and (b) sponsoring a symposium on state-of-the-art 
research that showcases researchers at various stages 
of their career and across various disciplines. The 
mentoring workshops offer presentations on research 
design, diagnosis and assessment, research ethics, 
data management and analysis, and grantsmanship. 
In addition, fellows are matched to mentors based on 
area of interest, and have the option of submitting 
written work (e.g., draft proposals, manuscripts) to 
their designated mentors. Fellowships are awarded 
on a competitive basis. A fellowship steering commit- 
tee selects the finalists from among the pool of appli- 
cants and from which the faculty for the mentoring 
workshops is drawn each year. The conference grant 
has funded three programs thus far, each with out- 
standing success as judged from the feedback of the 
fellows. The AED has supplemented the NIMH funds 
and awarded travel fellowships to foreign nationals 
(who are ineligible for the NIMH fellowship). 

Along with training and mentorship, funding for 
new researchers is essential. It is critical for young 
scholars to familiarize themselves with available 
funding resources. Trainees and junior faculty 
members might be able to secure support from 
their respective governmental agencies. In the 
United States, for example, the National Institutes 
of Health (NIH) offer National Research Service 
Awards for trainees, and Career Development 
Awards (“K” Awards) for junior faculty members 
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on a competitive basis (http://grants2.nih.gov/ 
training/extramural.htm). There are also indepen- 
dent research funding organizations such as The 
Wellcome Trust in the United Kingdom, which 
offers a career development program that provides 
salary and research support for junior investigators 
(http://www.wellcome.ac.uk/en/1/biosfgcdp.html). 
Foundations and other private organizations also 
provide funding for new researchers. For example, 
the National Eating Disorders Association (NEDA), 
the largest not-for-profit eating disorders advocacy 
group in the United States, launched a funding 
initiative in 2002. With the explicit goal of attracting 
promising new scientists to the eating disorders 
field, NEDA established a research grants program 
that provides $10,000 awards to investigate causes of 
and treatments for eating disorders. 

These strategies to provide research training and 
mentorship and funding have been fruitful, but 
promoting research in AN remains a challenge. 
For example, a search of the Computer Retrieval 
of Information on Scientific Projects (CRISP) data- 
base, which is a compendium of federally funded 
biomedical research projects in the United States, 
yielded numerous projects designed to investigate 
basic aspects of eating behavior, as well as impor- 
tant work in the neurobiology and genetics of eat- 
ing disorders. Many of these projects will yield data 
that are likely to enhance significantly our under- 
standing of AN and its pathogenesis. However, 
there are only 15 grants that focus on AN specifi- 
cally, and only 2 focus on treatment. 

In recognition of the lack of progress in developing 
effective interventions to treat AN, the NIMH and the 
NIH Office of Rare Diseases convened a meeting, 
“The Development of Research Priorities for the 
Treatment of Anorexia Nervosa: Overcoming Existing 
Barriers” in Rockville, Maryland, in September 2002.’ 
One direct result of this meeting was that theNIMH 
committed funds and issued a request for applica- 
tions (RFA) to develop a collaborative research net- 
work of investigators in qualified institutions to 
conduct trials on promising interventions for the 
treatment of AN. Importantly, the NIMH stipulated 
that applications from proposed research networks 
provide a plan for training investigators interested in 
directing their scholarly work to AN research. When 
funded, this network will be in a position to involve 
junior researchers systematically in the collaborative 
effort to develop and test promising interventions. 

Nevertheless, additional efforts to provide train- 
ing and resources for young scholars are needed. As 
noted, the number of academic sites that offer 
specialty training in eating disorders or research 
focusing on eating disorders is limited. Thus, it is 
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important to continue to reach out to the larger 
community of qualified and interested individuals 
and to address the developmental needs of indivi- 
duals from differing backgrounds (e.g., psychiatry, 
psychology, nutrition, adolescent medicine). Finally, 
given the complex nature of AN, it is imperative for 
new researchers to have exposure to interdisciplin- 
ary research efforts. It is necessary to think crea- 
tively about how to establish enduring mentor/ 
trainee relationships across time and space. 


It might be feasible to extend extant efforts by 
establishing an ongoing support group for junior 
investigators that would meet on a regular basis 
(e.g., monthly) by teleconference and be facilitated 
by a rotating group of senior investigators. This 
could be appended to the AED Junior Investigator 
Special Interest Group. The group members would 
serve as peer reviewers for one another’s manu- 
scripts and grant applications, which would be cri- 
tiqued at telephone meetings. We have developed 
and refined a similar model at Western Psychiatric 
Institute and Clinic (WPIC) for postdoctoral 
research trainees in the department (who meet in 
person on a weekly basis) that has been successful 
in facilitating successful grant and manuscript sub- 
missions.’ The critical elements include peer sup- 
port, the chance to see successful and unsuccessful 
grant applications as well as grant critiques, feed- 
back on manuscripts and grant applications, and 
the chance to learn about available funding 
mechanisms. Similarly, medical educators have pro- 
posed the development of research training consor- 
tia for resident training programs that lack resources 
to develop their own curricula.’ Finally, although 
the eating disorders research community is small, 
it is an international community, so it would be 
possible to set up several research training groups 
in different parts of the world to minimize cost and 
scheduling problems associated with different time 
zones. 

Finally, given the difficulties in engaging patients 
with AN in treatment, and problems with patient 
compliance and attrition documented in the existing 
research literature, it would behoove eating disorders 
researchers to develop ways to engage patients in AN 
research. For example, Shaywitz et al.* delineated 
principles of patient-oriented research to promote 
training of physicians in the conduct of clinical 
research. The first two principles emphasize the 
importance of focusing on the patient as a whole, 
and creating a “full partnership” between the inves- 
tigator and patient to understand the complexities of 
the disease and uncertainty about strategies for effec- 
tive treatment. These suggestions are particularly 
apropos in the case of individuals with AN, because 
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patients often are ambivalent about treatment and its 
demands. 

In summary, there have been substantive efforts 
to provide training opportunities for junior inves- 
tigators in the eating disorders field and numerous 
funding sources for new investigators. Although 
these provide a strong foundation for future steps 
to consolidate and enhance the availability of 
research training for a new generation of AN 
investigators, ongoing efforts to develop and dis- 
seminate clinical and research training for young 
scholars in the AN field are needed. 
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FUNDAMENTAL CHALLENGES TO FUTURE PROGRESS 


Federal Advocacy for Anorexia Nervosa: 
An American Model 
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ABSTRACT 

Advocacy efforts aimed at influencing 
federal policy are needed to strengthen 
accessible resources for anorexia nervosa 
(AN) and to improve treatment and pre- 
vention. Federal advocacy in the United 
States is spearheaded by the Eating Dis- 
orders Coalition for Research, Policy, and 
Action (EDC) whose mission is to advance 


the federal recognition of eating disor- 
ders as a public health priority. © 2005 
by Wiley Periodicals, Inc. 


Keywords: advocacy; eating disorders; 
federal policy 
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Introduction 


Anorexia nervosa (AN) is an important public health 
problem, with substantial prevalence rates, disturb- 
ing emotional and social consequences, and high 
rates of suicide and mortality. Successful treatment 
for AN is typically long term and comprehensive, yet 
health insurance companies rarely reimburse fully for 
the health care costs. For years, consumers, eating 
disorders organizations, researchers, and other pro- 
fessionals concerned about AN have acknowledged 
the need for people to join together to garner federal 
support for this life-threatening problem. 

Legislative activity on AN and other eating disorders 
is sparse in the history of Congress. The only federal 
eating disorder bill that has ever passed into public 
law was a congressional resolution in the Senate in 
1989, which designated a National Eating Disorders 
Awareness Week. Clearly, the federal action on AN 
was lacking. Although many grass roots organizations 
had advocated for eating disorders over the years, 
those concerned about AN agreed that there would 
be “strength in numbers” if those groups, as well as 
consumers, joined together in advocacy efforts. 

As a result, a new policy-based nonprofit organ- 
ization, the Eating Disorders Coalition for Research, 
Policy, and Action (EDC), was founded in April 2000 
and comprises 26 eating disorders and related 
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organizations. The mission of the EDC is specific 
and concise: to advance the federal recognition of 
eating disorders as a public health priority. The 
following policy priorities guide all its advocacy 
efforts: to increase federal support for eating disorders 
research, treatment resources, and access to care, and 
to train health professionals. Given the inherent diffi- 
culties of integrating consumer, research, and treat- 
ment groups, the strength of the EDC was to create a 
unified presence and to disseminate information 
between its various parties, which may serve as a 
model for advocacy groups around the world. 


Different Avenues for Advancing 
Eating Disorders-Specific Policy 


Educating Members of Congress and Their Staff 


For any new policy issue, the first step toward 
successful advocacy is education. The EDC creates 
educational forums, through congressional brief- 
ings and direct meetings with members and staff, 
to promote a more thorough understanding of eat- 
ing disorders. 


Influencing Existing Legislation 

The EDC works with members of Congress and 
other advocacy organizations to urge the passage of 
existing legislation that would advance the field, 
such as mental health parity.’ 


'The Paul Wellstone Mental Health Equitable Treatment Act 
(S. 1832/H.R. 953, 2003), is a bill to promote mental health parity 
in healthcare. The bill would prohibit employee group health 
plans or related insurance that provide both medical-surgical 
and mental health benefits from imposing mental health 
treatment limitations or financial requirements unless 
comparable limitations and requirements are imposed on 
medical-surgical benefits. 
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TABLE 1. Bills related to eating disorders policy and advocated by the EDC 


Bill Name Sponsor Purpose Status 


Promoting Healthy Eating Senator Hillary Provides grants designed to promote Was referred to the Health, 
Behaviors in Youth Act of 2002, Rodham Clinton healthy eating behaviors in Education, Labor and Pensions 
(S. 2249) youth as an avenue for committee and included in 
preventing eating disorders, the House version 
obesity, and osteoporosis. of the IMPACT Act 
improved Nutrition and Senator Bill Frist Expand an existing Passed the Senate and was 
Physical Activity Act grant program tor the sent to the House Energy 
of 2003 (IMPACT Act training of health profession and Commerce 
S. 1172)° students to include the Committee, subcommittee 
treatment of overweight, on Health 
obesity, and eating disorders 
The Eating Disorders Awareness, Representatives 1) Improve identification of Referred to House Education 
Prevention, and Education Judy Biggert students with eating disorders and the Workforce Committee, 
Act of 2003 (H.R. 873 and Ted Strickland 2) Increase awareness among subcommittee on Education 
A version of this bill was parents and students. Reform 
also introduced in 2002 3) Train educators about 


prevention and assistance 
4) Conduct research on the 
impact eating disorders 
have on educational 
advancement 

and achievement 


House Resolution 531 on Representatives Encouraging increased Referred to the House Energy 
awareness of eating judy Biggert public awareness of and Commerce Committee, 
disorders, 2003 and Ted Strickland eating disorders and subcommittee on Health. 


expanded research for 
treatment and cures 


‘The EDC worked with staffers on the bill to shift it from one that originally only addressed obesity to one that mentions eating disorders everywhere 
that obesity is mentioned. By including eating disorder language in this bill, Congress recognized eating disorders as an important health priority, on par 
with obesity, which is unprecedented in the history of Congress. 


Drafting New Legislation ideas and proposals. Shortly after this appoint- 
ment, the EDC research committee, under the 
direction of Stephen Wonderlich, PhD, surveyed 
egy in advocacy is to define that agenda, by urging | Tesearchers in the field and found that the treat- 
members of Congress to introduce new legislation | ™ent of AN was one of the highest priorities in 
that would address a specific concern. The EDC has _— eating disorders research. In response, the NIMH 
successfully promoted the introduction of four new held a workshop in 2002 titled, “The Develop- 


In addition to responding to the legislative 
agenda, another important and higher level strat- 


bills (Table 1). ment of Research Priorities for the Treatment of 
Anorexia Nervosa: Overcoming Existing Barriers” 
Working with Key Stakeholders in Federal and announced a request for applications (RFA) 


on the treatment of AN, signifying the allotment 
of a certain sum of money for grant applications. 

The development of the EDC exemplifies how 
people concerned about AN can collaborate to- 
gether to positively influence AN-related policies. 
The more attention we bring to this growing public 
health threat through local, federal, and global 
advocacy, the more likely we are to succeed in 
improving eating disorders relevant research, treat- 
ment, and prevention efforts. 


Agencies 

In addition to working with members of Con- 
gress to address eating disorders, stakeholders in 
federal agencies are also important figures. The 
EDC convened a research committee, spearheaded 
by Ruth Striegel-Moore, PhD, which worked closely 
with the Academy for Eating Disorders to facilitate 
the appointment of Regina Dolan Sewell, PhD, to 
the position of Eating Disorders Research Coordi- 
nator at the National Institute of Mental Health 
(NIMH). In this role, Dr. Dolan Sewell advocates 
for eating disorders research and interacts with The authors thank Mary Patricia Manzo and Safia 
eating disorders professionals to talk about their —_Jackson for their assistance. 
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FOUNDED IN 1993, the Academy for Eating Disorders is a multidisciplinary professional organization 
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Promote the effective treatment and care of patients with eating disorders. 
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